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This  smdy  examines  the  many  and  varied  slixicTural  changes  Thai  arc  occurring  wiihin 
the  Mexican  sugar  industry,  with  special  aiicnlion  give  To  the  period  from  I98y  Tluough 
1997.  During  This  period.  The  indusiry  experienced  the  privaiizaiion  of  sugar  miil.s.  The 
liberarion  of  The  domestic  sugar  price,  a move  Toward  ba.slng  the  payment  for  sugarcane  on 
sucrose  content  as  opposed  to  the  weight  of  the  cane  and  trade  liberalisation  through  the 
signing  of  the  North  American  Free  Trade  Agreement  (NAFTA),  The  .study  includes  two 
basic  sections.  Pan  I includes  a description  of  the  status  and  a preliminary  assc.ssment  of  the 
many  structure  changes  in  the  industry.  Pan  II  contains  an  econometric  analysts  of  the  price 
srmsiiivity  of  production,  both  at  The  nationaJ  level  and  in  the  .state  of  Veracniz.  A theoretical 
framework  is  developed  to  analytte  whether  or  not  there  exists  on  c^limal  price  for  domestic 
sugar,  and  if  so,  under  which  circumstances  that  optimal  price  would  fucililalc  the 


: of  a surplus  quaiiiiy  uf  su^  sufficiem  It)  gain  access  lo  the  U.S.  mai 


accordance  with  the  side  agreement  Tor  sugar  in  the  NAFTA. 

The  results  Trom  Pan  I suggest  that  amid  the  many  changes  in  the  industry,  certain 

to  lose  stability.  Newer  elemc*ms  are  the  restructuring  or  medical  and  pension  benellts.  a 


traditional  elemenis  of  the  industrial  system  include  goventment  support  Tor  the  small 
growers,  including  financing  and  supervision  of  the  system  of  payment  for  sugarcane. 


well  as  the  industry  within  the  state  of  Veracniz.  has  become  much  more  price-sensitive  in 
the  period  since  the  sugar  mills  were  privalized.  The  theorcucal  model  suggests  that,  under 
certain  circumstances,  Mexico  could  continue  to  export  to  the  world  market  in  a wav  that 
will  be  beneficial  to  producers.  This  would  depend  on  the  ability  of  Mexico  to  support  us 
sugar  price  at  a level  above  the  free-market  closed-economy  equilibrium,  which  is  noi 
necessarily  possible.  Continued  iiKreascs  in  production  are  anticipated  ns  a result  of 
technological  innovations,  improved  varieties  and  improved  harvesting  strategies. 


a reform  of  property  rights  forejidal  lands.  More 


ric  analysis  lit  Part  II  suggests  i 


, overall,  the  national  industry,  as 


CHAPTER  I 
INTRODUCTION 


aKiund  when  Ihc  government,  jitoning  in  1988,  began  lo  privatize  ihe  64  sugar  mills 
it  owned. 

AllhoLigb  the  sale,  which  lasted  until  1993.  pul  some  S600  million  in 
govern  meni  cofTers,  the  sugar  mills  continue  lo  report  multi  mi  II  ion  dollur  losses  and 
failing  production.  Asa  whole,  Ihe  industry  faces  a severe  financial  crisis.  During 
199.3,  Ihc  country's  sugar  mills  lost  a lolal  ofS300  million,  according  lo  Ihc  Nalional 
Sugar  and  Alcohol  Indu.siry  Council.  Sugar  production  fell  lo  3.6  million  tons,  or 
13%  during  Ihe  1993/94  harvest,  down  from  4.1  million  tons  during  Ihe  1992/93 

{El  Fliionciero,  1994.  p.  19) 
Mexico  has  been  exporting  sugar  litcmlly  for  ccnlurie.s.  and  Ihe  industry  is  steeped 
in  the  hisiory  of  Ihe  couniry^he  Spanish  sugar /trre/endou,  for  example,  were  some  of  Ihe 
fini  targets  for  land  reform  in  die  curly  days  of  the  Mexican  revolulion  (Parkes,  1970).  More 
recently,  the  industry  survived  the  economic  crisis  of  ihc  early  1980s  with  the  help  of  the 
federal  government,  and  it  is  currently  challenged  with  Ihe  transition  inio  a competitive 
private  industry.  However,  in  spile  of  incrca.scd  monelary  pressures  and  a climate  of 
economic  unccnamiy  brought  about  by  reform  policies,  Mexico's  sugar  industry  has 
produced  three  consecutive  record-breaking  harvests.  Surplus  sugar  has  been  caponed  to  die 
world  market  for  two  consecutive  years  since  the  £/ f/noriciero  comments  were  published 
even  though  financial  difllcullies  al  die  mills  iniensifted  in  ihe  wake  of  Ihe  economic  crisis 
siimulaled  by  the  peso  dcvaluaiion  of  December  1994, 


While  impiovcmcrit!>  in  produciiviiy  muy  hnve  helped  ameliotole  fiKol  challenges, 
policy  chnngcii — i^uch  osUic  libcmlizalion  or  ihc  price  of  »ugar  and  changes  in  ihc  provision 


of  social  sccurily  for  growers— 


unccriainiy  ^>oul  Ihe  future  of  the  Me.sicon  .sugar  industry  centers  on  the  North  American 


Mcsieun  sugar  industry  with  increased  access  to  the  U.S.  sugar  market  if  and  only  if  Mexico 
can  mainidin  the  status  of  "net  surplus  producer."  Access  lo  the  U.5.  market  is  desirable  to 
the  Mexican  industry  because  the  Utiired  States  supports  the  price  of  sugar  at  appro.simaicly 


and  1996/97,  its  status  is  now  threatened  by  the  increasing  substitution  of  imported  U.S.  high 
fructose  com  syrup  tHFCS)  for  Mexican  domestic  sugar,  "niis  ihreutens  the  ochtevement  of 
its  status  because,  in  the  NAFTA  side  ttgrecmeni  on  sugar,  "net  surplus  producer"  is  achieved 
only  if  the  quantity  of  sugar  produced  in  a given  year 


of  sugar  and  HFCS  consumed  (Garcia-Chovez,  1098).  The  increased  use  of  MFCS  in  Mexico 
is  also  related  to  NAFTA  because  the  agreement  calls  for  annual  decreases  in  Ihe  Mexican 
tariff  on  imported  U.S.  HFCS.  This  tariff,  which  was  formerly  scr  at  13ft  will  decline 
annually,  by  I.S  percentage  points,  m zero  by  the  year  2002. 

Abetter  understanding  of  the  sources  ijf  recent  increases  in. sugar  prculuction  will  help 
assess  Ihe  ability  of  the  Mc.xicun  industry  to  meet  future  domestic  needs  and  lo  export  sugar. 
For  example,  though  .some  credit  for  the  record  harvests  of  Ihe  past  three  years  i.s  ailnbuiablc 
ID  favorable  rainfall,  some  credit  is  undoubtedly  due  lo  induced  factors  such  us 


Though  Mexico  achieved  "net  surplus  produced' flatus  during  fiscal  years  1995/96 


Idvimccmcnis  in  Irctinology.  both  in  field  and  fanioiy.  and  insuiuiionai  lefamu  Ihai  have  led 
TO  inrpmved  pricing  sinjclores  and  decreased  marker  irnervemiona  (Ganria-Chavez,  id96). 

This  study  addresses  ihe  sugai  industry  in  the  state  of  Vetnerua  Meaico  by  describing 
the  current  slalus  of  the  Industry.  [I  aiso  lakes  into  coasideraiion  the  iikcithood  and 
impiieaiions  of  continued  increases  in  production  in  the  stale  as  well  as  the  atienuaied 


tic  analysis  of  the  Mexican  industry,  with 
a fucuson  Iho  state  of  Veracruz.  The  remainder  of  this  chaplet  provides  an  overview  of  the 
study,  including  the  background,  si. 
and  organization  of  the  study. 


Background 

The  Mexican  sugar  industry  produced  4.66  million  mcinc  lonsfMMT)  of  sugar  in 
the  harvest  year  1995196,  ranking  il  .seventh  among  Ihe  .sugar-producing  nations  of  the  world 
(USDA,  19961.  India  and  Brazil  am  by  for  the  largest  sugar-producing  nations,  followed  hy 
China,  the  United  Slates,  Thailand,  Australia  and  Me.cico.  France,  Cuba  and  Germany  follow 


closely  behind  Mexico.  An  in-depih  compurison  of  Ihe  lop  sugarcane  industries  by  country 


ix  revealing  (Tabic  l-l).  For  example,  the  average  yield  of  cane  per  hccuirein  Mexico  was 
78  tons  in  1995/96,  the  third  highest  of  the  lop  ten  pioducctx  though  still  far  below 
Australia's  98  metric  Ion  yield  or  Colombia's  132  metric  ton  yield.  Similttriy,  while 
Mexico's  factory  recovery  rule  (ihe  amount  of  sucrose  recovered  as  a percent  of  a ton  of 
sugarcane)— along  with  its  overall  sugar  yield  per  hcclare— is  improving,  it  is  clear  that  more 
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SuKur  Mills 


There  arc  64  sugar  mills  in  Mexico,  and  31  of  Ihem  ars;  locsied  in  the  stale  of 
Veracryz,  Many  were  originally  owned  by  private  owners  who  were  forced  to  sell  to  the 
govcmmcm  in  the  1970s  when  they  became  indebted  lo  Financiera  Nacionai  Aaucarera 
IF1NASAI,  the  government  agency  lhai  handled  loans  lo  the  sugar  industry  ISinglemann. 
1995).  Another  government  agency,  Azucar.  S.A.  managed  most  of  the  mtils  as  well  as  the 
price  maintenance  progmm  and  aJsobou^t  and  sold  most  of  the  sugar.  Beginning  in  I9SS, 
with  the  reform  measures  led  by  then  President  Salinas,  most  of  the  SO  govemment'Owned 
sugar  mills  were  sold:  three  to  producer  unions  and  the  rest  to  induslriaj  groups,  mostly  .soft* 
drink  bottlers  (Buzzanell  and  Lord.  1993:  Olvera,  1991). 

As  a result,  the  indiustryhas  attracted  investment  capital  to  help  revitalize  the  sugar 
mills.  For  esample.  Tale  and  Lyle,  u sweetener  company  from  England,  purchased  49%  of 
the  Saenz  group,  one  of  the  five  largest  Mexican  sugar  groups.  This  move  was  particularly 
encouraging  as  the  deal  did  not  dose  until  after  the  fall  of  the  Mexicun  peso,  a lime  when 
many  foreign  investors  were  trying  to  get  out  of  Mexico.  Alejandro  Sol  omino.  then  director- 
general  of  Mexico's  newly  formed  sugar  exchungc,  partially  credlled  Tale  and  Lyle's 
investment  support  with  the  1994/95  bumper  harvest  repotted  at  4.2  MMT  {Reuter  t'Nwpfon 
Business  Report,  1995). 

Slill,  many  mills  suffer  from  problems  of  old  equipment,  poor  management  and  low- 
quality  raw  material.  Mill  rime  is  lost  when  machinery  fails,  and  low-e^cicncy  mills  lose 
sucrose  to  bagasse  (a  woody  by-produci  of  Ihc  sugoicunc  milling  process)  and  other  by- 
products. A number  of  mills  in  the  stale  of  Veracruz  have  been  cited  as  lacking  in 


productivity  in  both  the  Hdd  tinJ  in  manuraclurinp  (Goicia-C 


z,  1996)  uhilc  other  mills 


have  been  called  loo  small  to  be  economically  cfTicicni.  Very  recent  trends  in  the  counliy 
have  shown,  however,  that  both  sucrose  lecovcry  and  downtime  in  the  mills  have  improved 
(Pinlo-Mazal.  I99S). 

Other  mill-ielaled  emcicncy  problems  ore  related  lothe  iransportalirsn  syslem,  pour 
harvesting  techniques  and  lack  ofiirigulion.  Sugontonc  is  transported  oven  poor,  winding  and 
potholed  roads  in  old.  upcn-Iopped  trucks  Ihat  must  wail  sometimes  two  to  three  days  in  line 
bcrorc  their  shipiiKnis  ore  unloaded  and  processed.  Other  .states  In  Mcsico  hove  been  shifting 
to  mechanized  harvesting.  This  may  not  be  appropriate  for  much  of  Veracruz  since  sloping 
land  and  other  geographical  obstacles  exist.  Yet,  as  other  states  adopt  technologies  that 
improve  emciency,  the  stale  of  Veracruz  needs  to  also  improve  productivity  if  it  is  to 
maintain  ns  sham  of  the  national  market.  Only  about  lg%  ofsugaicane  cropland  employs 
irrigation  in  Veracruz.  In  these  areas,  average  yields  were  86  metric  tons  per  hectare  front 
1989  through  1992  for  irrigated  land  while  average  yields  on  temporal  lands  were  only  70 
metric  tons  per  hectare  for  the  same  years  (INEGI.  1993). 

Relulionship  Between  Producers  and  Mills 

It  is  argued  that  the  problem  with  the  raw  maienol  received  in  the  mills  is  low*sucrose 


sugar  from  sugarcane  (Carcia-Chavez.  1993).  Productivity  in  the  field  is  a complicated  topic 
bccau.se  il  is  related  to  ihc  dynamic  relationship  between  the  cane  growers  and  the  mills.  This 
relationship  has  been  awkward  since  the  Mexican  revolution  when  the  large  sugar  futcieiidus 
were  split  up  and  given  to  the  workers  (Porkes.  1970).  Since  that  lime,  largely  through  the 


\ purafm:incial  role  m providing  credh  (o  growers,  an  imeresdng  aysiem  of  shared 


control  has  evolved. 

Individual  growers  usually  co 
the  fcrtilieers  and  other  inputs  used  aj 


ct  their  crops  to  the  mill,  and  the  mill  then  debits 


years,  many  mills  have  had  djfTiuulty  paying  the  growers  their  due  {which  comes  several 
limes  a year)  because  of  financial  stresses  related  to  the  recent  economic  crises  and  because 
the  growers  must  he  paid  for  the  cane  beftire  the  sugar  is  sold.  Failure  to  pay  growers  has 
then  resulted  in  grower  strikes,  which  resull  in  costly  downtime  at  the  mills.  Failure  lopuy 
also  removes  the  inceniivc  forgroweis  to  cultivate  their  crops  caiorully  or  to  favor  their  sugur 
crop  with  valuable  Inputs,  such  as  time  and  money  for  improvcmcnis. 

Problem  Stntemcnl 

The  signing  of  NAFTA  presents  an  opportunity  for  the  Mexican  sugar  industry  to 
gain  a significanl  portion  of  the  lucrative  U.S.  sugar  import  market.  In  order  to  do  this,  the 
industry  must  increase  output  more  rapidly  ihon  the  country  increases  HFCS  consumplion. 
While  Ihe  past  few  yean,  have  suggested  thul  such  advancements  are  possible,  it  is  unclear 
whether  the  improvemenns  can  be  sustained  in  such  a way  as  to  consistently  achieve  the 
sialus  of  "nei  surplus  producer.'* 


If  the  Mexican  sugar  industry  is  able  to  meet  domestic  demand  in  future  years  and  to 
ouirace  the  HFCS  subsiiluiion  process,  the  industry  will  gain  access  to  U.S,  markets  in 
accordance  with  NAFTA,  exporting  will  be  aiiracii  ve  and  expanded  production  may  continue 
in  Veracrut.  If  nou  Mexico  may  become  n sweetener  irapoitet,  and  resources  cmrenilyused 


■ cfficicnily  pul 


hecome  idle  socloecoriomic  problems. 

The  Tollowing  researchable  questions  svill  help  direct  the  project: 

I What  role  have  the  variety  of  structural  changes  in  the  industry — such  as  mill 
privauzalion,  deregulation  of  the  sugar  market,  irrorm  of  social  scmiriry,  the  nesv 
system  of  payment  for  sugarcane  and  reform  of  the  land  Icnum  lasvs  played  in  the 
improved  production?  How  do  all  of  these  forces  woifc  together? 

2.  Ls  the  primary  cause  of  the  recent  record  sugarcane  harvesis  in  Mexico  a change  tn 
efficiency  (production  and  milling)  and  not  merely  the  result  of  random 
cnvironmemal  occurrences  such  as  ample,  welbtimed  rainfall? 

3 What  arc  the  lechnologicai  innovations  responsible  for  the  recent  increases  in  yields 
in  Ihc  stole  of  Veracrua?  Whal  potemial  exists  for  these  and  other  innovations  to 
continue  to  improve  yields? 

4 Under  whal  set  of  circumslunccs  is  Mexico  most  likely  lo  achieve  "net  surplus 
pnxiuccr"  status? 


Objectives 

Planners  and  investors  in  both  Mexico  and  the  United  Slates  need  a better 
understanding  of  the  pixsductivc  potential  of  Ihe  Mexican  sugar  industry  in  order  to  support 
and  direct  policy  tosvard  the  regional  ssveetener  industry  in  the  twenty-first  century.  The 
specific  objecuves  of  the  research  areas  follows: 


1 Describe  the  vancty  of  siruclural  changes  occurring  in  Ihe  sugarcane  industry  of 
Vcmcruz,  assessing  which  changes  are  likely  lo  bring  positive  and  which  arc  likely 
lo  have  negative  impacLvon  overall  production. 

2.  Develop  u way  lo  undcrslund  how  ihe  industrial  sysrera  works  and  how  difrcieni 
components  of  the  system  affect  each  other. 

3,  Esaminc  the  net  effect  of  the  siniciural  charges  by  considering  the  overall  price 
sensitivity  of  production  in  Mesicu  and  in  Veracruz  during  the  past  30  years  in 
particular. 


4.  Idemity  Ihe  various  technological  dextilopmem^  in  sugarcane  prtxlucrion  in  Veracruz 
and  quantify,  where  possible,  the  impacis  ort  costs,  yields  and  cmployrttent.  These 
dcvelopinenls  irvciude  green-harvesting,  aulontulic  cane  loaders  and  improved 
irrigation. 

d.  Develop  an  analytical  nuxlel  of  tire  Mexican  sugar  industry  and  use  it  to  assess  the 
potential  ability  of  Ihe  national  indusiry  lo  meet  donteslic  dentand  for  sugar  and 
sustain  ils  status  as  a "net  surplus  producer" 


To  meet  these  objectives,  it  will  be  necctusary  lo  use  a rather  broad  approach  in 

on  in  Ihi.s  introduction.  An  effort  has  been  mude  to  consider  the  issues  at  the  various  levels 
of  analysis:  the  global.  North  American,  Mexican  national,  mill  and,  finally,  Ihe  grower  level 
of  analysis  (Figure  1-1 1,  A complete  analysis  of  these  issues  utoll  levels  is  not  the  goal  here. 
A "slice"  of  the  issues  from  Ihe  global  economic  level  down  lo  the  grower  level  is  analyzed, 
andonailempl  is  made  to  connect  someofihe  inleraciions  between  ivsues  at  one  level  with 


Organization  of  Ihe  Study 

The  nrscarch  project  is  divided  inio  two  parts.  The  first  part  includes  a detailed 
desemption  of  sugur  production  in  Mexico,  with  descriptions  of  the  many  institutional 
changes  occurring  at  various  levels  of  analysis  (Chapiens  2, 3 and  4).  The  industry  syslem  as 
a whole  Is  covered  in  chapter  4.  which  highlights  some  of  the  mechanisms  of  inieraciion 
between  components  of  the  system.  Pari  2 contains  nnalyses  of  the  industry  as  it  begins  ro 
face  iniernaiionai  economic  conditions.  Price  clasliciues  ore  issiimaled  for  the  sluie  of 
Veracruz  and  for  Ihe  nation  during  the  period  from  1981  through  1996  (Chapter  6).  and  a 
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Figure  M IsMias  and  Recent  Changes  Facing  the  Meaicun  Sugar  Industry, 
Organized  oi  Various  Analytical  Levels 


iheoreiical  frajiiework  ia  ihcn  developed  lo  elucidaie  aome  of  Uie  pricing  dyiramics  Lhai 
presenl  dieniMlves  loilic  induviry  in  ihe  preveni  cotneKi  of  freer  irade  (Chaplcr  7). 
^[c(Kodl>log>' 


A numher  of  Issues  simuliancously  face  each  level  of  analysis.  These  issues  are 
dynaniic  and  are  rapidly  producing  changes  in  Mesienn  sugar  produclion.  For  this  reason, 
die  desenplion  is  based  on  lenglhy  inlervicws  wuh  key  individuals  who  vrork  wich  die 
indusiry  and  within  Ihc  lasiiiuiions  involved.  The  interviews  were  conducied  in  hopes  of 
capturing  a represemadve  "slice''  of  ihe  ongoing  in.stilutional  irnnsformaiion.The  majority 
ofinterviewswete  conducied  in  1994  and  1997.  Some  of  the  panicipniing  instituiions  were: 

1 . USDA  Specialty  Crops  Division— managing  the  US.  sugar  program  and  reconciling 
new  NAFTA  legislaiion 

2.  Camara  NocionoJ  dc  Azucarera  y Alcohol — organizalion  of  mill  owners 

3.  FINASA— mill  and  grower  govcrnraenl  financing  insiUuiion 

4.  FORMA — newly  formed  Mcsican  sugar  exchange 

5.  COAAZUCAR  (Comiledo  Agroindusiria  Atoiearera) — monitors  rcladons  between 
growers  and  owners  and  ensures  compiiance  with  sugarcane  law 

6.  IMSS  (fnstitule  of  Social  Seguridad) — provides  medical  and  pension  bcncflis  for 

7.  Individual  sugar  mills  and  sugar^producing  consortiums 

8.  NaiionaJ  research  insiimtions 

9.  Grower  unions 

10.  Mill  worker  unions 

11.  Ejidal  management  groups 

12.  District  water  management  offices 

Three  mills  in  Veracruz  returned  confidcnlial  survey.s  with  informorion  aboul  costs 
of  production,  future  plans  and  problems.  Individual  imerviews  were  conducted  with 


sugarcane  growers,  mill  oivners,  cunc  Cullen.,  iransptmation  drivers,  laborers  working  in  the 
sugar  mill  environs,  union  leaders,  markeling  personnel,  mill  inspectors,  mill  field  officer!. 


agricullural  engineers,  hired  laborers  and  university  i 


Summitry 


Thectinnge*  in  iniiiiiuiiuiijl  scnitiurcs  wiihin  Moico's  sugar  industry  and  ihelradc 
libcraJizaiicm  m Ihc  Nonh  American  svraumer  inark«  lhal  has  occurred  wich  NAFTA  cieaic 
acoiieciion  of  economic  foircsui  work  on  an  industry  with  n history  orgovcmmcni  conuol 
and  grower  protection.  Recent  improvement  tn  overait  production  in  the  industry  .suggests 
that  the  markel-orierued  institutional  changes  are  beginning  to  bring  about  the  expected 
result.  The  implicatittnsof  this  trend— for  producers  in  Veracruz,  in  Flonida  and  throughout 
Latin  America  and  Ihc  Carihhean — tire  addressed  here.. 


CHAPTER  2 

THE  MEXICAN  SUGAR  INDUSTRY:  STRUCTURE 
AND  RESTRUCTURE  IN  AN  INTERNATIONAL  CONTEXT 


The  dcvelopmcm  of  :«ugDr  as  a commodity  has  hisloricslly  ful  lowed  an  intemauonal 
theme.  Europeans  originally  demanded  sugar,  and  Iroptcol  producers  responded  wiih  the 
supply  (Miniz,  198S).  Along  wilh  this  history  comes  on  intere.siing  sol  ol  global  economic 
relationships — from  preferential  agreements,  to  trade  embargoes,  to  a high  degree  of 


from  essentially  a position  of  autarky  (or  vety  little  trade)  to  that  of  a net-exporter  of  sugar, 
the  status  of  international  sugar  production,  consuinptittn  and  trade  becomes  increasingly 
relevanu  A closer  analysis  of  Mexico's  competitive  position  in  terms  of  prices  and  industry 
srnictum  reveals  that  long-run  international  competitiveness  is  a feasible  possibility  for 
Mexico. 

Associated  wilh  the  spirit  of  eorapclitivencss,  the  trend  toward  fteer  trade  is  one  of 


industry  in  terms  of  GATT.  NAFTA  and  in  terms  of  the  expon-orienled  development 
strategy  that  inspires  Mexico’s  cutrenl  policy  franiewotk  (Otero,  1994).  The  trade  agtecracnl 
commitments,  and  likely  Mexican  policy  moves,  do  not  suggest  ongoing  subsidies  or 
govemroeni  support  to  encourage  the  transition  to  the  status  of  a net-exporting  nation.  At  the 
same  time,  liberation  docs  provide  new  opportunities  for  producers.  These  opportunities, 
however,  are  ratilched  with  opportunities  for  consumers,  and  in  the  case  of  sweeteners,  the 


I virtually  all  nations  supplied  wilh  sugar.  As  Mexico  preporos  to  move 


today.  This  affects  the  sugar 


primary  challanga  lo  the  MeKican  sugar  market  will  be  the  aliemative  sweetener,  high 
fructose  com  syrup  iHFCSt,  These  lepies comprise  the  basic  set  of  irtlemalional  issues  facing 
the  sugar  industry  in  Mesico, 

The  stmehm:  of  the  Mexican  sugar  industry  has  survived  profound  mutations  along 
with  the  changing  sociopolitical  themes  of  the  country.  To  understand  which  elements  of  the 
newly  tcstnicnired  indusiry  prescnl  greater  and  lesser  challenges,  it  is  useful  to  consider  the 
historical  traditions  of  (he  industry,  current  structural  changes,  reactions  to  these  changes 
within  the  indusiry  and  the  vision  of  Ihc  future,  which  moiivak.*s  the  current  reform.  This 
chapter  Is  thus  divided  into  three  general  sections.  The  objective  of  the  first  section  is  lo 
provide  Ihc  context  of  the  inlemaiional  .swc*ctcncr  market  context  within  which  Mexico's 
changes  arc  uceuTriog.  The  second  and  third  sections  cover  some  of  the  historical  themes 
upon  which  the  current  industry  depends  and  a more  in-dcplii  consideration  of  the  current 
le.siructuringprocess.  Finally,  some  Ihoughls  about  future  rclauon.ships  at  the  national  level 
arc  covered. 

Inlemaiional  Sugar:  The  State  of  Sweeteners 

Approximately  12%  of  world  sugar  is  consumed  in  Ihc  country  in  which  it  is 
produced  (USDA,  1996).  Originally  produced  from  sugarcane  grown  in  tropical  and 
subtropical  regions  of  the  world,  sugar  is  now  ulso  produced  from  sugar  beets  which  arc 
grown  in  lempcraie  aones.  At  present,  more  than  90  countries  produce  at  lea.st  some  sugar, 
and  virtually  all  nations  consume  it.  TTte  rest  of  the  sugar  is  bought  and  sold  in  the  world 
market  with  the  help  of  sugar  exchanges,  the  laigesi  of  which  is  the  New  York  sugar,  coffee 
and  cocoa  exchange  iPolopolus  and  Alvatca,  1987).  Because  domesUe  sugar  industries  (such 
as  the  ones  in  the  United  States,  the  European  Community  and  Japan)  are  often  protected. 


world  prices  ore  frequently  lower  thnn  domestic  prices  {Schmitz,  1995).  The  recent  history 


of  world  sugar  prices,  however,  reveals  a volatility  through  the  1970s  and  I9S0.S  that,  at 
liirtes,  led  to  world  prices,  which  were  higher  than  domestic  prices  {see  Table  2-1)  {Brown, 
1987).  Except  for  u brief  price  rise  in  early  1995,  world  raw  sugar  prices  remained  between 
1 1 cents  per  pound  and  13  cents  per  pound  from  mid-1993lomid'l996.  Rcrinod  .sugar  prices 
have  varied  mure  widely  in  the  past  few  years,  with  a high  price  of  20.37  cents  per  pound 
reported  in  July  1994  and  a low  of  1 1.6  cents  per  pound  reponed  in  January  1993. 

Mexico  in  the  Intemutional  Context:  Production 

As  of  the  1995/96  harvest  season,  Mexico  was  the  seventh  largest  sugar-producing 
nation  in  the  worid  tTable  2-2) . Rcconl  crops  were  reported  in  the  major  producing  nadtins 
of  India,  Thailand  and  Brozit  os  well  os  in  Mexico  for  the  year  1995/96,  with  production 
exceeding  consumption  worldwide  for  the  second  year  in  a row.  Sugar  production  has  been 
increasing  steadily  in  Mexico  and  has  reached  record  levels  in  the  past  Ihree  years  (1994/95. 
1995/96  and  1996/97).  The  largest  sugar-producing  state  is  Veracruz,  producing  35-40%  of 
total  Mexican  production  of  sugar  during  the  past  10  yeais.Thc  next  lurgcsi  sugar-producing 
state  is  Jalisco,  producing  appruximolcly  I59h  of  the  national  total,  and  13  other  stales 
follow.  The  percentage  of  total  production  in  each  of  (he  major  sugar-producing  stales  dun  ng 
the  past  20  years  demonstrates  that  there  is.vome  flucmaiion  inthe  peitienlagesofproducdon 
by  stale  blowing  both  fluctuations  in  area  hancvicd  and  fluciuaiions  in  yields  due  lu  diffcranl 
weather  palicms.  Recently,  financial  difncullics  at  the  mills  have  also  conlri baled  to  year-lo- 
year  changes  in  production  levels. 


Tahic  ; i World  Raw  Sugar  Prcc.  by  Quancf  anJ  Yc.it 

Year  Is1  Quarter  2nd  Quarter  3rd  Quarter  4th  Quarter  AnnuuJ  Mean 


Table  2-2  Largirsi  Su^iir-prtKlucirm  Nationi 


Uniied  Siaies 

Thailand 

AuMralia 


18,270 

13,700 

6,750 


17.000 
14,500 

7.000 


Source;  USDA  (1996). 


4.601 

4,450 


4.400 

4.600 

4,550 


For  descriptive  purposes,  sugarcane  pruduction  in  the  Mexican  stoic  of  Veracruz  and 
the  U.S.  Slate  of  Rorida  can  he  compared.  In  Veracruz,  approximately  603,500  acres  of 
sugarcane  were  harvested  in  Ihc  marketing  year  1995/96  (October  through  September) 
(COAAZUCAR,  1996),  and  in  Rorida.  417,  852  acres  were  harvested.  Rorida's  yield,  in 
terms  of  short  tons  of  sugarcane  per  acre,  was  34.6  for  I995A6.  or  84.9  MT/ha  (USDA, 
1996)  compared  to  66.S  MT/ha  on  average  in  Veraentz.  Sugar  mill  recovciy  rules  were 
12.26ft  in  Rorida  for  1995/96  and  II. Oft  in  the  slate  of  Veracruz. 

Prior  to  1990,  sugarcane  was  harvested  by  hand  in  Rorida,  and  it  still  Is  in  Veracruz; 
however,  Florida  producers  now  harvest  lOOft  mechanically.  Virtually  all  production  in 
Rorida  is  on  flat  land  very  near  sea  level  while  the  geography  of  sugatcanc  in  Veracruz 
varies  from  hiliy  to  flat  land,  finm  .sea  level  to  higher  than  S.OOOfeel  in  altitude,  and  includes 


A variety  of  soils  {Cisneros-Solano,  t'>93).  Ficrida's  production  instead  is  ncariyali  produced 
on  sandy  muck  soils,  or  hislosols,  which  are  rich  in  organic  matter,  and  somewhat  tnekier 
to  cuitivaie. 

Overall,  Florida's  production  was  l.6i  MMT  in  1995/96,  and  Veracruz  produced 
1.65  MMT  of  sugar  ill  the  same  harvest  year,  in  sharp  contrast,  however,  a similar  quantity 
of  sugar  was  produced  by  seven  miitsin  Rorida  (Buzzuncil.  Lord  and  Brown.  1992)  and  21 
miiis  in  Veracruz.  Aiso,  this  similar  quantity  of  sugar  was  produced  by  more  than  50,000 
producers  in  Veracruz  but  only  by  133  in  Rorida. 

Whiie  it  may  seem  surprising  that  two  stales  apparcnliy  so  close  in  production  and 
geography  con  be  so  far  apan  in  struciuiu,  the  difTcrence  is  not  .so  pronounced  in  the  gliAal 
context.  Barterts  (i9S5)  calegorizcs  the  common  structures  of  sugar  industries  found  in  the 
world  mio  two  categories;  rnonoslructural  systems  [where  > 859b  is  worked  by  a smgie 
system,  either  miiler-pianieis,  orplaniers  linked  with  a central  sugar  mill)  and  polystruciural 


systems  (a  mixed  system,  with  either  a piedumi nance  of  mi|]er*planters,  or  a predominance 
of  planters).  Mexico  is  described  by  Banensas  a monostructural  .system  with  planters  linked 
to  a mill,  and  Roiida  is  described  as  a polysiiuciural  system  with  a piudominancc  of  miller- 
planicr.s.  In  a worldwide  comparison.  Brmens  attempts  to  assess  (he  relative  efficiency  of  the 
rhfferenl  structures  and  rates  both  monostructural  systems  as  superior  to  either  polystnicruraJ 
system.  However,  both  the  systems  in  Rorida  and  in  Veracruz  are  well-developed.  Their 
ability  lo  compere  in  a global  marketplace  is  minorcd  by  a strong  industry  in  Queensland. 
Australia  (wliich  has  the  same  structure  as  [hat  of  Veracruz)  and  in  the  Dominican  Rrtpublic 
(which  has  the  same  general  structure  as  that  of  Florida). 


In  contrasi  to  Florida,  the  Mexican  syxiem  in  Veracruz  definitely  favors,  and 


of  producers  but  also  in  the  level  of  mechanization  of  sugarcane  harvest  and  transportation. 
In  Rorida.  trailers  ure  used.  Each  trailer  is  detached  at  the  mill  while  the  driver  returns  to  the 
field  to  pick  up  another  trailer.  In  Veracruz,  one  transportation  driver  stays  in  line  with  each 
truckload  of  sugarcane  until  the  cane  is  weighed  by  the  mill.  This  sometimes  involves  a wait 
of  up  to  three  days. 

Asa  final  comment  on  the  overall  production  of  sugar  in  Mexico  as  compared  to  thru 
of  the  United  Slates,  it  should  be  noted  that,  while  Rnrida  accounts  for  almost  one-half  of 
the  sugarcane  production  in  the  United  States,  iu  production  is  less  than  23%of  lolal  U.S. 
sugar  production  and  only  12%  of  overall  sweetener  production  when  one  also  considers  the 
sugar  beet  and  KFCS  industries  in  the  United  Stales.  Mexico,  on  the  other  hand,  produces 
only  sugarcane  and  isjuai  beginning  to  wui-mili  com  for  HFCS.  Veracmz.  with  about  40% 
of  sweetener  production  in  Mexictx  is  relatively  more  imporrant  to  Mexican  production  than 
Rorirlo  is  to  U.S.  produciitm. 

Mexico  in  the  International  Context;  Consumplitm 

Drven  by  production  increese.s.  higher  incomes,  populaliun  increases  and  greater 
demand  for  sugar-containing  products,  such  ns  processed  foods  and  soft  drinks,  worldwide 
sugar  consumption  for  1995/96  increased  by  □pproxiraatcly  4.5%  during  1994/95  (USDA, 
1996).  Sugar  consumpTlon  in  Mexico  is  ai.sohigh  by  global  standards,  ranking  sixth  overall 
in  the  world,  with  a per  capita  rate  of  4 1. 6 kg  (91,5  ihsi  per  year  (see  Tables  2-2  and  2-3). 
However,  In  spite  of  populaUon  increases  of  about  2.2%  per  year.  Mexican  sugar 
consumption  has  remained  somewhat  stable  for  the  past  seven  years  at  between  4.26  and  4.32 


. This  is  seen  nor  only  in  the  dirferenl  numbers 


MMT  per>«ai.Thc  U^.  Deponriciil  of  A^cullurc  forocasU  for  1997/98  ore  Minilar  at  4.3 
MMT.  The  .slow  growth  of  consumption  can  likely  he  alirilniled  to  several  differem  factors 
[Buz/ancll.  1995).  The  devaluation  of  the  peso  caused  deentases  in  GDP.  and  this  somewhat 
curtailed  consumption.  The  subsdiuuon  of  iniponed  HFCS  For  sugar,  especially  m baked 
goods  and  in  states  close  to  the  U.S.  border,  also  accoun^  for  decreasing  per  capita 
consumption.  Fintilly.  with  decreasing  tariffs  resulting  from  Ihe  NAFTA.  Mexico  has 
imported  more  sugar-containing  products  from  Ihe  United  Slates. 

Production,  consumption,  net  exports  and  stocks  for  Mexico  for  Ihe  past  15  years 
show  that,  for  most  years,  Mexican  sugar  production  sattsfied  Mexican  sugar  consumption 
and  that  neither  exports  nor  imports  have  ever  played  a very  large  role  in  the  sweetener 
markcilTable  2-3).  Consumption  incrca.scd  steadily  up  undl  the  year  1992/93  and  then  began 
to  stabilise.  Production  has  varied  more  widely  over  the  .same  period  but  Ihe  tendency  has 
been  toward  steady  increases,  with  the  period  from  1994/95  through  )996/97  showing  a 
noticeable  increase  in  production,  departing  from  the  histoncal  trend. 

A brief  comparison  of  consumption  between  the  United  States  and  Mexico  will 
demonsiniic  some  basic  concepis  regarding  sugar  consumption.  Unlike  production  in 
Mexico,  stolisiics  on  sugar  consumption  and  stocks  are  not  exact.  The  USDA  (1996) 
estimated  that,  in  fiscal  year  i 996/97.  Mexican  consumption  was  at  4.2  MMT.  or  4 1 ,2  kg  per 
capila.  In  1995.  industrial  use  was  estimated  to  comprise  approximately  55%  of  litis 
consumpuon,  with  45%  consumed  in  homes,  rexiaurants  and  other  places  ouLsidc  of  industry. 
Of  the  industrial  users,  sod-drink  producers  were  expected  to  use  57%;  bakeries.  15%; 
confcctionaricB,  I3%;and  olhcis.  the  remaining  15%  (Buyaanell.  1995).  These  ligurcs  led 
loan  estimated  share  of  3 1.35%  of  total  sugar  being  used  for  soft-drink  production  in  1995. 


In  the  United  Sttilcs,  aroiol  017.275  MMT  of  HFCS  was  utilized  in  1995  lor  food. 


and  8.592  MMT  (raw  basis)  of  sugar  was  used,  totaling  an  overall  sweetener  consumption 
of  15.867  MMT.  Per  capita  sweetener  consumption  was  65.86  kg.  with  30  kg  per  capita 
sugar  consumption  and  35.14  kg  per  capita  from  HFCS.  Virtually  uJI  HFCS  is  coasutned  by 


u.sers  (USDA,  19%).  Approximately  43%  of  this  consumplion  is  from  sugarcane,  and  the 


Some  of  the  important  historicul  themes  lelevant  to  sugar  production  involve  the  role 
ufthesmaJI  farmer  and  the  interaction  between  the  farmer  and  the  state.  As  those  roles  are 
changing  now,  it  is  important  to  review  some  of  the  different  colonial  and  Mexican  views 
of  agrarian  economic  sttxicrures. 

Land  and  the  Small  Farmer 

The  concept  of  the  small  farmer  originated  with  the  1567  law  decreed  in  wNch 
Antonio  de  Mendoza,  then  Spanish  Viceroy  m Mexico,  created  rjit/v  common  lands  to  be 
associated  with  Indian  villages  (Parkes.  1970).  At  the  same  lime,  the  European  feudal 
structure  was  slill  in  place  and  large  tracts  of  land,  known  as  ftittmiiriidos.  were  being 
offered  to  Spaniards  to  entice  them  from  Spain  to  the  new  world  (Frank.  1979).  On  the 
encamienJns.  colonists  had  the  right  to  collect  Iribuic  and  someii tries  labor  from  the  Indians. 
As  the  enerwrreru/us  grew  into  enormous  agricultural  haciendas,  the  tji/lo  land  began  lobe 
consumed.  In  the  raid-nineteenih  century  the  Lay  LtrJa.  or  Lerdo's  law,  ruled  Ihui  aJl 
existing  eyi^i  would  be  sold.  This  law  wasallemaltvcly  ignored,  enforced  or  denounced  for 


s,  and  an  additional  58%  of  sugar  consumplion  was  delivered  to  industrial 


A Rich  History 


Ihe  neKi  60>«ars.  Through  ihe  luuerhuirof  Ihe  nineteenth  century,  politicum&  continued  to 
gmni  land  to  various  favored  groups. . 


By  1914.  Emiliano  Zapata  was  organizing  his  fnl lowers  (Zapatistas)  into  hands  which 
took  over  hacieiutas,  murdered  Ihe  odministralons  and  divided  Ihe  land  among  themselves. 
Many  of  ihe  Imdends.r  at  this  point  were  sugar  planlations,  so  it  is  possible  that  the  tradition 
of  Ihe  small  sugar  farmer  was  born  here.  The  ejiJo  law.  Article  27  of  the  Consiiiution,  was 
written  in  191 6.  and  in  the  wake  of  the  hutieiuhis,  the  new  law  declared  the  slate  to  be  owner 
□foil  lands  and  watery.  Thee/rdor  wen;  rein  slated,  and  the  villages  controlled  the  property 
right  conces.sions.  The  notivc  Indian  tradition  of  holding  individual  plots  rather  than 
coordinated  communal  farming  was  also  maintained. 

Though  Ihe  law  existed,  the  ejVdar  were  not  well-suppotted  and  the  Aitcieritto  .system 
was  still  in  control  of  the  vast  majority  of  land.  It  was  not  until  the  late  1930s,  under  the  rule 
of  Lazant  Caidenos.  that  larger  onros  began  to  be  assigned  to  ejitfas  and  that  these  small 
holders  were  also  sui^roncd  technologically  and  llnanclally  in  their  agricultural  efforts 
(Yales.  I9gl). 


Today,  though  it  is  very  rare  lhal  any  sugarcane  grower  owns  more  lhan  20  hectares 
of  land,  Ihe  original  hcidendar  often  appear  to  be  in  place.  This  is  because  much  of  the  land 
remains  under  cone  cultivation  In  spite  of  Ihe  land  reform.  Still,  about  one-half  of  cane 
acreage  is  owned  by  eyidi/urtru  or  people  living  on  ey/dos.  Without  escepiion,  mill  personnel 
that  were  interviewed  responded  lhal  there  was  alight,  if  any  difference,  between  ejulal 
ptoducers  and  small  holders  (who  owned  their  land  oulrighi)  in  terms  of  the  abiluy  of  Ihe 
farmer  to  produce  sugarcane. 


Ciovernmcnl  Inlerxenllon  in  Ihc  Market 


During  the  post-revolutionary  period  the  sugar  industry  was  controlled  mostly  by 
huge  mill-owning  lumilics.  After  a period  in  193(k-3 1,  which  sow  large  sugar  stock  Increases 
followed  by  a drop  in  world  sugar  prices,  the  still  young  revolutionary  government  began 
Mexico's  long  history  of  supporting  both  the  sugar  industry  and  the  sugarcane  industry. 
Various  institutions,  which  have  provided  support  lo  agriculture  in  general  and  sugar  in 
particular,  have  developed  through  Ihe  years.  Much  of  this  in.suiuiional  .structure  is  currently 

Cane  pricing  and  payment 

The  Comite  dc  la  Agroindusiria  Amcareru  (C0AA2UCAR)  is  a government 
organiaation  that  oversees  the  interaciion  between  sugarcane  producers  and  sugar  mills.  The 
organization  was  formed  in  May  1991,  It  provides  u forum  forresoEving  disputes  between 
mills  and  growers  and  ensures  lhai  legislation  regarding  coneroi  is  carried  out.  Esaniinjtion 
of  some  of  the  historical  types  of  legislation  passed  conccmlng  rorterorrcvcals  that  Ihe  bulk 
of  the  legislation  is  in  regard  to  the  system  ofoanc  payments  (T^le2-4).  The  majority  of 
disputes  suiTound  payment  issues.  Because  payments  to  producers  arc  tied  lo  the  weight  of 
cane,  percentage  of  sucrose  ond  efficiency  of  mills,  cluboruie  statistics  are  reported  to  and 
maimuined  by  COAAZUCAR.  The  committee  is  made  up  of  one  represenlativc  from  Ihe 
Secretarial  of  Commerce,  one  represenlnlive  from  the  Secretariat  of  Agriculture,  two 
represenletivcs  from  the  growers'  unions  nnd  iwo  from  the  mill  owners’  chamber. 


Commodify  policy 


Govcmmeni  commodity  policy  is  officially  carried  oui  by  llircc  separaie  mmislries 
working  logechcr.  The  Sccreiariai  of  Agricullurc,  Liveciock  and  Rural  Dcvcli^mcni  governs 
Ihc  growing  of  sugarcane  For  example,  irrigalton  and  waieru.'ie  is  governed  by  this  agency. 


Tabtc2-4  History  or  Cane  Payment  Legislation 

Years  Description  of  Cane  Payment  System. 


1956-1972 

1973-1975 

1976-1979 

1980-1991 


Growers  arc  guaranteed  a price  that  is  509b  of  the  price  of 
5 previous  years  at  the  mill,  with  a guaranteed  minimum  of  8.2%. 


Growers  are  paid  a fixed  price  for  cone,  hosed  on  a proportion  of 
the  sum  of  guaraniced  prices  for  rice,  beans,  .sorghum  and  soy 
with  equivalent  sucrose  contents. 


the  bank  of  Mexico,  us 
price.  A minimum  of  8.3%  recovery  rare  is  used,  and  a minimum 
of  2.6%  sucrose  loss  is  used,  except  for  the  years  1989/90  and 
1990/9]  when  the  minimum  accepted  sucrose  loss  moved  to 


l992-pre5eni 


Growers  arc  paid  54%,  55%,  56%  and  57%  of  the  average  sugar 
price  based  on  the  thcnrclically  extractable  amount  of  sucrose  for 
each  mill. 


The  Secretariat  of  Commerce  and  Industrial  Development  (SECOR)  controls  the  prices  of 
pnmary  commodities  as  well  as  imports  and  exports.  Meanwhile,  the  Sccrcianai  of  the 
Treasury  and  Public  Credit  colIccLs  all  taxes  and  tariffs  and  issues  credit  to  the  mdu.siry. 
Asttcar,  S.A.r  Marketing  monopoly 

The  first  state-run  sugar  monopoly  was  formed  in  rc.sponse  to  Ihe  sugar  crisis  of 
1931-33  which  saw  a 30%  drop  in  wholesale  prices  coupled  with  a 154%  increase  in 


invenicnc!;  (AnicniuvGonzatez,  1997).  Mili  owners  stowty  organized  in  response  lo  the 
siruulion  and  evemunlly  the  govemtrxou  intervened  losiabili/e  prices.  Azuenr,  S.  A.  grew  oul 
of  the  Commluicm  NeeirrtuJ  dc  la  Itulu.stna  AzucareraiCNlA)  in  i983,  res  the  then  privareiy 
owned  mills  began  to  default  on  their  loans  front  the  govemmenl-nm  financing  institution, 
FINASA,  in  the  late  1970s  (Singlentantt.  19921.  As  this  occurred,  the  government  gained 
control  of  more  and  more  mills. 

With  theprivaltzation  of  die  sugar  mills,  Azucur.S.A.  was  dismantled  in  199i,  and 
the  mills  once  again  face  the  task  of  marketing  sugar.  Afiero  half-ccniuiy  of  government 
control,  ihedcrcgulaicd  industry  faced  a similar  situation  of  growing  inventories  and  price 
variability  in  1992.  and  it  may  again  in  1998  due  to  inventory  increases.  Though  the  indusiiy 
still  pursues  political  soluiioits  as  a unit,  the  economic  forces  of  a eompeiiltve  industry 
suggest  that  in  the  absence  of  govemmentai  support,  prices  will  fall  toward  the  world  price. 

The  Instituto  Medical  y Seguro  Social  (fMSS)  is  a very  imponanl  instilulion  to  cane 
growers.  The  instiiuUon  provides  both  pension  and  medical  services  to  ail  employees  in 
Mexico  and  lo  small  farmers  who  grow  sugarcane.  Other  small  farmers  in  the  country  arc 


sugar  mills,  the  mill  operates  within  IMSSasihc  employer  with  the  growers  in  Ihe  role  of 
employees. 

Most  sugar  mills  have  IM5S  clinics  located  next  to  the  mills.  This  special 
relationship  has  often  been  cited  as  a source  of  inefficiency  in  the  sugar  industry  in  Mexico 
(auzzancll  and  Lonl.  1995;  Borrell,  1991)  because  it  provides  incentive  for  rural  families  lo 
grow  sugarcane  solely  for  the  puipose  of  receiving  ihese  benefils,  and  in  doing  so,  it  dampens 


[he  incentives  lo  efflcicmly  produce  sugarcane.  Funhermorc.  since  hcncfiis  are  received  by 
all  growers  regardless  of  the  siae  of  ihe  fami,  ilic  IMSS  bcneriis  encourage  further 
rnigmcntjiioti  of  sugar  cropland.  A rcccnl  study  by  Singlcmann  and  Nunez  [ 1996)  revealed 
char  62.7%  of  caiirros  rrrprtrted  that  the  number  r>nc  advantage  To  growing  cane  was  the  [MSS 
benefits  while 4.1%  said  it  was  the  high  income  from  eane  and  1 1.9%  answered  the  secure 

Government  financing 

Established  m 1963,  Financiera  Nacional  Azucarera.  S.A.  (FINASA)  provides  ctedit 
to  both  sugarcatie  growers  and  .sugar  mill.s.Cholleit  (1994)  argues  that  the  provision  of  credit 
was  one  of  several  tools  Ihe  .state  employed  ru  gradually  gain  complete  coniroi  over  the  sugar 
subsector.  As  campesinos  were  an  imponatil  part  of  Ihe  slabilizoiion  of  the  Mexican  stale, 
the  integrated  sugar  sector  chonictcrized  the  alliance  belween  compesi/fo  and  slate.  Though 
this  traditional  alliance  is  now  in  iransiiion  due  to  the  mill  privaitzulion  process,  some 
elements  remain,  rsne  of  which  is  FINASA  and  the  access  to  credit. 

Approximately  80%  of  sugar  mills  currently  gain  citdil  fmen  FINASA  and  another 
20%  from  FfRA,  which  provides  credit  lo  all  producers  of  agricultural  commodities.  What 
is  unique  10  FINASA  and  (he  sugar  indusiiy  is  that  the  credit  is  still  managed  by  the  mills, 
putting  mills  Into  a parafinancial  role.  Because  ihe  mills  need  lo  provide  supervision  of  cane 
growing  in  order  lo  ensure  a continuous  supply  of  raw  muleriul  throughout  the  hurvesl 
seuson,  the  same  supervisors  coordinate  and  issue  the  credit  from  FINASA  lo  groweis.  This 
usually  takes  the  foim  of  biweekly  payments  to  growers  in  the  form  of  inputs,  money  for 
inpuLs  and  wages  for  labor  performed  in  the  field.  This  crcdil  is  then  subtracted  from  Ihe 
growers’  sales  of  the  sugarcane  and  Is  repaid  to  FINASA  by  Ihe  mills.  While  allcroalive 


arc  willing  lo  pay  the  adminixtraiive  cosu  of  managing  Uic  credit  in  ortkrio  maintain  the 
incentive  for  cooperation  between  grower  and  mill  tlut  offering  credit  provides. 

Lindervtunding  the  Pre.senl 

In  keeping  with  the  markct*buscd  economic  restructuring  and  expon-onented 
industritilizaiion  (EOT)  policy  of  the  government  [Otero,  19941,  changes  arc  occurring  in  the 
industiy  at  a variety  of  levels.  Some  of  the  changes  are  described  below  along  with  n 
discussion  of  Ihcir  significance.  The  leforms  are  o^aniaed  into  three  general  themes.  Thc.se 
are  the  mill  privatization,  cfncicncy  enhancing  strategies  and  land  leform. 

Privatization;  1'he  Kundamenlal  Shift 

When  the  44  government-owned  sugar  mills  were  sold  between  I9SS  and  I992,  many 
of  the  buyers  were  related  to  industrial  consumers.  Pepsico  and  Coca  Cola  franchise  holders 
purchased  many  mills  to  supply  sugar  for  soft  drinks.  Other  mill-owning  groups  are  linked 
to  Bimbo  and  Enipiesas  Gamesas,  the  two  largest  Mexican  producers  of  cookies  and  sweet 
snacks,  such  as  coffee  cukes,  lltesc  new  investors  lacked  the  experience  of  the  older  sugar 
industriali.sl  families,  and  the  period  of  adjustment  is  arguably  still  under  way  between  the 
growers  and  the  new  owners  (Cholleli,  I994). 

Currently,  62.5%  of  the  sugar  producers  urc  at  least  somewhat  inlegraiod  with  either 
a major  soft-drink  boiiling  coiwonium  or  one  of  the  two  large  baking  concerns  (CNIAA. 
1997).  The  other  37.5%  pruducc  and  sell  their  sugar  independently  and  often  are  associuied 
with  the  old  families  who  have  been  in  the  sugar  indushy  for  decades.  Some  of  these  owners 
never  lost  their  mills  to  Azucar.SA  in  the  l98Cs. 


In  ilie  sialc  of  Veracruz,  oflhcai  mills  operating,  len  are  pan  of  vertically  integrated 
consortiums.  Four  of  diese  ten  are  owned  by  Grupo  Escorpion,  the  la^st  sugar-producing 
company  in  Meaico.  23.5»  of  the  nauonal  sugar  supply  and,  with  Ihe  four  mills  in  Veracruz, 
23%  of  Veracruz's  production  h produced  by  this  group.  Escorpion  Is  Integrated  with 
PepsiCo  as  is  Grupo  Mesico,  which  owns  seven  mills  nationwide,  two  of  which  are  in 
Veracruz.  One  Veracruz  mill  is  pan  of  Grupo  Beta  San  Miguel,  integrated  with  Bimbo,  and 
one  is  owned  by  Plaza,  integrated  with  Coca  Cola.  Two  more  ate  owned  by  Samos,  which 
is  inicgralcd  with  Gamesa.  The  other  1 1 mills  arc  divided  among  live  more  sugar-producing 
consoiiiums.  which  are  all  indepcndcmlyoperaied.  In  some  case.s  the  mills  themselves  may 
be  owned  independently,  and  Ihe  owners  collaborate  in  the  form  of  o con.sortium.  In  other 
cases,  one  owner  will  own  and  operate  several  mills. 

Competition 

BeneflKthat  can  be  anticipated  from  the  mill  privatization  slcmfroro  the  increased 
competition  that  can  be  eapecled  from  the  move.  Agoveramcni  worker  running  a mill  may 
not  work  as  hard  at  luwcring  costs  or  developing  new  systems  as  someone  who  sunds  to 
make  a profit.  When  coupled  with  price  liberalization,  this  is  anticipated  to  bring  improved 
efficiency  to  Ihe  industry.  Less  efllcicni  companies  will  comruci  while  more  efficient 
companies  will  want  to  expand  to  increase  their  profits.  Furthermore,  privatization  means 


and  inefficient  system.  Owners  may  also  be  expected  to  lake  bettor  care  of  a mill,  in  terms 
of  maintenance  and  repair  of  enuipmcm,  than  might  be  expected  of  a government.  A recent 
study  by  Antonius-Gonzalez  (1997)  concluded  that  privatization  had  improved  productivity. 


Crealinit  disfunce  from  the  governmcnl 


A.S  ihe  industry move  uway  from  ihe  government  improves  firm-level  produciion 
efnciency,  so  will  the  government's  move  away  from  the  industry  result  in  3 more  cfTicient 
execution  of  the  government's  duties.  For  example,  the  environmental  protection  agency  in 
Mexico  (PROFEPA)  is  now  in  a much  better  situation  to  enforce  environmental  standards. 
When  the  government  was  in  the  role  us  u potcnttal  polluter,  and  simultaneously  enforcing 
pollution  standards,  there  was  rtoi  much  incentive  to  pursue  enforcement  because  the 
government  would  then  be  forced  to  pay  the  costs  of  cleaning  up  the  problem.  With 
privatiaaiion.ihcgovcmmenihasshuidown  some  of  the  mills  forefflueni  violations  in  those 
mills  that  have  distilleries  IDioro  Xalapa,  1996).  'There  is  also  much  speculation  that,  within 
a few  years,  the  burning  of  sugarcane  prior  to  harvest  will  bebonned. 

CooperuUon  und  conlonlion  in  Ihe  industry 

The  Camara  National  de  la  Indusirta  Azucarera  y Atcoholera  (CNIAA)  is  Ihe  chamber 
of  sugar  mill  owners,  and  it  ptuys  a signirtcanl  role  in  coordinating  production  nationwide. 
'Tlie  chamber  provides  a forum  through  which  mill  owners  can  discuss  common  issues  of  the 

interests  of  mill  owners  are  represented  by  the  chamber  of  mill  owners,  which  serves  as  a 
fomm  and  a repccscnialivc  body,  h inieracis  with  the  government  in  questions  of  policy,  with 
growers  in  terms  of  negotiuling  and  between  individual  mills  especially  in  questions  of 
marketing  strategies  The  chamber  organizes  export  allocudons,  rccomntends  prices  for 
various  grades  of  sugar  and  tries  to  organize  voluntary  marketing  allocations  during  the 
months  jusi  after  the  harvest  to  prevent  price<j«ling  Ihroughounhc  year. 


The  chamherhas  [he  polenlial  lo  ac[  somewhat  like  acanel  bui  fails  to  do  so  because 
it  cannot  control  the  supply  of  sugar  very  well  and  because  of  competition  between  mill' 
owntng  groups.  Because  the  chamber  has  no  real  en force rrrent  capability,  mill  owners  have 
the  opporTunity  lo  ertoperate  with  niarkeiing  agreenicnLs  when  it  is  convenient  to  dost)  and 
to  cheat  when  it  is  inconvenient . One  esplanalion  for  this  is  that  compctirlon  between  null- 
trwningconsrsniums  is  tough  because  many  arc  vertically  integrated  with  competing  sugar- 
consuming  companies.  For  esampie.  some  consortiums  arc  integrated  with  Pepsi  Cola  vdiile 
others  arc  Integrated  with  Coca  Cola. 

The  chamber  of  mill  owners  muiniains  inFuence  with  the  federal  government  and 
policy  concerns  because  the  government  is  interested  in  the  healthy  survival  of  the  industry 
for  employment  purposes  and  for  the  country's  supply  of  an  important  encrgy*providing 
staple.  The  govemtnenl  also  raaimuins  industry  involvement  in  the  areas  of  union 
organization  (not  all  unions  hut  the  two  largest),  Iheecmpicic  coordination  of  IMSS  and  the 
selling  of  trade  policy  through  the  SECOFl. 

EfTlcienvy  Enhanceimm 

The  "efficiency  enhancing  siraicgics"  dcscrihed  here  are  designed  to  improve  the 
economic  incentives  within  Ihc  sugar-producing  .suhseelor  so  that  efficient  production  is 
encouraged  . The  most  imponani  of  these  is  probably  the  change  in  the  system  of  payments 
fcf  sugarcane-  from  a by-weight  system  to  a by-vucrose<ontenl  method.  This,  together  with 
the  altered  benefits  structure  and  price  libcmJizaiion,  .suggests  improved  productivity  though 


implies  both  an  increased  risk  of  failure  and  an  increased  prtdiabilily  of  success. 


S>  stem  of  paymcnl 

One  of  Ihe  mosi  imponiim  roechanisms  ai  work  in  Itie  syslcm  is  ihe  cane  pricini 
mccfnnism.  In  1991,  IhcDccreio  Cancro  changed  Ihe  syHem  of  paynwnl  for  sugarcane  from 
puymem  by  weighi  to  pnymenl  by  sucrose  coniem.  Paying  individual  growers  according  lo 
sucrose  coniem  discourages  Ihe  inclusion  of  rocks  and  other  csiraneous  maucr  wiih  Ihc 
.sugarcane  as  il  cniers  ihe  mills.  Ii  iJso  provides  growers  with  an  incentive  to  harvest  and 
transport  their  cane  quickly  before  sucrose  is  lost.  However,  the  cuircnl  system  allows  mills 
to  lake  the  average  sucrose  content  for  the  whole  mill  and  to  pay  all  growers  according  to  this 
average.  By  averaging,  the  incentive  to  improve  sucrose  contcnl  may  be  outweighed  by  the 
lemplalion  to  “free  ride."  The  frec-nder  problem  arises  when  beneflLs  accrue  lo  an  economic 
agent  who  does  not  bear  Ihe  full  cost  of  the  henellis.  In  this  case,  a sugarcane  grower  could 
benefit  if  mill-wide  sucrose  contems  improved  due  to  a majority  of  growers  working  hard 
to  harvest  and  iranspon  their  cane  properly.  The  improved  sucrose  umieni  would  be  lenecled 
in  higher  cone  payment  for  all  growers  at  that  mill.  The  “free-rider'  grower  could  benefit 
whether  or  not  he  improves  his  personal  sucrose  coniem.  The  free*rider  problem  is  that, 
iheiefore,  no  single  grower  has  incenlivc  to  improve  sucrose.  Worse  slill,  growers  might  be 
inspired  by  Ihe  increased  pnymcnls  earned  by  their  feliow  growers  to  add  more  esinincous 
matter  into  their  own  cane  loads,  thus  actually  lowering  Ihe  miO-widc  average  sucrose,  and 
therefore  lowering  mill-wide  cane  payments. 

■ntcsyitem  of  payment  for  s-ugarcanc  naturally  affect  yields.  Yicld-scan  bethought 
of  either  in  icims  of  the  tons  of  sugarcane  produced  per  hectare,  or  the  tons  of  sugar  produced 
per  ton  of  sugurcunc.  Both  meosum.scan  he  combined  in  a yield  mca.sun;  defined  as  the  tons 
of  sugar  produced  per  hectare.  Yield  in  lemis  of  sugarcane  weight  per  hectare  is  cspecled  to 


be  positively  arfecled  by  u system  of  poymeni  that  is  based  on  cane  weight  while  the  yield 
in  teems  of  pereentage  of  sucrose  in  sugarcane  may  not  be  affected.  Similarly,  yields  in  terms 
of  sucrose  percentage  will  be  affected  by  a system  thiu  pays  for  sucrose,  bul  cane  weigh!  may 
not  be  affected.  In  any  case,  the  cutreni  system  is  a mixed  system  which  that  fails  to  reword 
an  individual  grower  for  increased  sucro.se  content  but  docs  reward  all  growers  (according 
to  weight)  if  the  mill-wide  average  sucrose  percentage  increases.  Most  industry  participants 
interviewed  arc  in  agreement  that  (his  system  of  payment  is  theoretically  flawed,  and  the 
system  should  eventually  move  to  one  of  individual  payment  bused  on 
reason  given  for  slow  transition  howe 


eager  to  pay  for  these  machines. 

Furthermore,  twooiher  convincing  argumcnis  are  made  in  favor  of  mainlaining  the 

the  harvest  season,  though  the  mill  receives  cane  for  about  sht  months.  Individual  payment 
would  mean  that  those  growers  whose  ennu  was  cut  early  or  late  in  the  season  would  be  at 
a disadvantage.  Compensating  calculations  could  provide  a moans  for  oompensoting  for 
harvcaiing  inequities,  as  is  done  in  some  other  countries  such  as  Australia  (Cortina.Gal1aido, 
1996).  Sugar  mills  do  try  to  plant  a balance  of  early-,  medium-  and  Inle-moturing  varieties 
to  maximiae  sucrose  content  throughoul  Ihe  harvest  season  as  welt  as  siagger  planting 
schedules,  but  the  grower  may  not  be  willing  lo  switch  varieiias  to  conform  with  the 
pretlomimuil  variety  in  the  nearby  area.  To  minimize  harvesting  incrficicneics  due  to 
location,  concentration  of  similar  maturing  varieties  b necc-ssary. 


The  second  reason  lo  suppon  ihe  currem  averaging  sysii 


lend  lo  work  (ogclNcr  since  very  Tew  have  even  ID  heclares  of  land.  The  averaging  sysiem 
provide.s  incenlives  for  neighbors,  friends  and  ejidiiarias  lo  share  Icchnological  insighrs. 
leach  one  anoiher  and  uniformly  plum  varieiies. 

The  deierminalion  of  domeaiic  sugar  price  also  uffecis  ihe  sysiem  of  paymeni  for 
sugarcane.  Growers  are  paid  for  sugarcane  based  on  57%  of  the  price  of  a lun  of  standard 
(99.3% -99.5%  sucrose)  sugar.  This  agreement  was  negoiiaied  prior  to  the  liberation  of  the 
sugar  price  and  prior  lo  ihe  current  apparent  trend  in  sugar  exports.  With  a market' 
determined  sugar  price  il  became  unclear  which  sugar  price  was  to  be  used  as  the  base  price 
from  which  to  determine  cane  payment.  On  March  26.  1997.  SECOFI  published  the 
following  formula  for  determining  the  price  to  be  used  as  a basis  for  cane  payment  [Diario 
Oficial.  19971; 


P,  = wholesale  price  per  kilogram  of  standard  sugar  lo  be  used  os  refciuncc 
for  cone  paymeni  during  the  hurvesu 

a = expected  portion  of  hiuvesi  to  be  consumed  nationally,  or =1  if  expected 
consumption  is  greater  than  expected  production. 

P,  = n;fen;ttce  price  for  standard  domesiic  sugar  calculaledby  comparing  Ihe 
July  - Scplembcr  average  price  of  ihc  previous  year  with  the  current  yctir. 

(1-1x1  = expected  surplus  as  u poition  ofproduciion. 

P,'  s expected  export  price  of  sugar,  which  is  a weighted  average  of  the  U.S. 
price  and  the  world  price  (weighicd  by  ihc  percentage  of  exports  expected  to 
go  to  each  scolor.) 


of  sugar  used  m sugarcane  paymenE.  Each  mill  corrects  Ehis  price  for  ihcirown  ponicultir 
Eheorelic  ahilily  Eo  esiracE  sucrose  before  the  final  paymeni  lo  growers  is  mude.  In  this  way, 
mills,  which  are  not  os  new  and  do  noi  luvc  rhe  besi  equipnEem,  siill  have  incentive  lo  use 
Ihcir  CKisiing  equipment  in  an  efficient  way,  and  they  are  not  punished  for  lach  of  investnicni 
capital.  At  Ihc  same  time,  mills  ate  not  able  lo  pass  (heir  own  inefTiciencies  on  lo  Ehcir 
growers.  Using  the  piuvious  system  of  sugarcane  paymem , called  KA6E,  EUgardlcssofhow 
much  sucrose  was  in  the  sugarcane,  mills  hod  only  to  pay  for  (hat  which  Ihe  mill  was  able 
10  extract  from  Ihc  sugaieanc.  Hence,  growers  in  a region  suiTOunding  an  inefficient  mill  had 
little  incentive  lo  produce  high-sucrosC'Conicni  sugarcane.  If  Ihc  mill  wa,v  tun  poorly, 
growers  would  also  “pay"  for  this  in  terras  of  lost  revenues.  The  new  system  called  KARBE 
currecis  for  this  and  equal  lacs  sugarcane  payments  lo  growers  Lhrou^oui  the  country. 
Benefit  reform 

Beginning  with  the  harvest  sea.son  1993/94.  the  indu.stry  began  shifting  the  butden 
of  payment  for  IMSS  from  the  mills  to  Ihe  growers.  Dunng  the  harvest  season  l994/9S.ihe 
mills  pid  50*ih  of  the  IMSS  quota;  growers  pid  25%;  and  the  government  paid  25%.  The 
prcenlagc  paid  by  mills  droppd  to  33.3%,  then  to  16.6%  in  the  1995/96  and  1996/97 
harvest  seasons  and  again  to  0%  during  the  1997/98  harvest  season  (IMSS,  1993).  The  state 
percentage  remains  at  25%  throughout  the  priod,  and  the  growers'  pnion  will  steadily 
increase  from  25%  lo  75%  through  the  phod.  In  exchange  for  the  loss  of  this  financial 
respnsibiliiy,  mills  will  py  groweis  more  for  their  sugarcane.  The  price  of  sugarcane  has 
graduitlly  moved  from  54%  of  the  price  of  sugar  to  57%  over  the  same  four  harvest  seasons. 


ft  should  be  noted  Ihui  ctoie  growers  have  provided  os  slroog  a support  base  Tor  the 
insoruiion  of  IMSS  os  the  institution  bus  for  the  growers.  Becuuse  the  goverrunemu] 
restructuring  aims  01  making  IMSS  more  competitive  rather  than  dismantling  it  entirely,  it 
is  imponant  that  growers  now  represent  an  essential  component  of  the  market  for  tnedictil 
services  provided  by  IMSS.  If  IMSS  can  maintain  this  market  share,  the  survival  of  the 
institution  will  look  more  probable. 

The  economic  signilicance  of  the  reduciion  in  ihe  role  Ihol  sugar  mills  play  between 
growers  and  IMSS  remains  unclear.  At  pnaseni,  although  Ihe  mills  no  longer  pay  IMSS.  Ihey 
are  paying  growers  more.  And  growers  are  still  receiving  a special  rate  for  IMSS,  which  is 
less  than  the  amount  a non*canc'growing  rarmcr  would  have  to  pay.  Furthermore,  because 
mills  usually  keep  all  of  Ihe  books  for  growers  for  credit  purposes,  there  may  be  Mule 
diffemnee  between  mills  paying  growers  who  then  pay  IMSS  and  mills  paying  IMSS  directly. 
At  present,  growers  enjoy  IMSS  services.  IMSS  needs  constiiuenls  and  IMSS  facilities  arc 
already  in  place  in  mill  environs.  In  a long*run  framework,  however,  there  will  be  room  for 
a decrea.ted  role  of  the  IMSS  benefits  in  sugarcane  production.  If  land  ccncenlrolion  occurs, 
the  role  of  IMSS  is  likely  to  decrease.  Also,  Ihc  iuw  mgordmg  the  interaction  between 
sugarcane  growers  and  IMSS  is  still  being  negotiated.  There  has  been  speculation  that,  in  the 
fulure.  LMSS  will  not  accept  any  new  sugarcane  growers  (other  Than  the  csisling  listed 
growers),  to  prevent  further  fragmentation  of  the  land  among  offspring.  Anolher  fulure 
possibility  is  that  only  caneros  who  own  some  minimum-sized  form  would  be  eligible  (to 
prevent  the  same  type  of  further  fragmemaiion). 

If  the  role  of  IMSS  declines,  this  will  affect  growers  in  the  sense  that  their  pension 
and  henith  bcneflLs  will  become  less  associaled  with  their  sugarenne  crop.  This,  in  lum.  may 


inHuence  Ihe  average  size  of  a sugarcane  farm  sircc  growers  who  merely  own  the  land  To 
receive  benenis  might  sell  their  farms  lo  growers  more  interested  in  rarmirtg.  On  the  other 
hand,  if  many  current  growers  ate  tmly  abseniec,  merely  owmng  the  land  oit  paper  to  receive 


Price  liberal izatinn 

The  price  of  sugar  remained  under  government  control  until  February  1996.  In  the 
wake  of  the  economic  crisis  caused  by  the  peso  devaluatiort,  SECOR  retained  control  of 
pricing  longer  ihan  had  been  ortginally  planned.  Because  sugar  had  always  been  pul  of  Ihc 
government  market  basket  of  staple  foods,  care  had  been  taken  to  restrict  impods  and  to 
support  the  price  to  ensure  ample  supplies  of  sugar  at  prices  that  were  low  enough  for 
consumers.  This  pul  millers  and  growers  in  adilTicuIr  posuion,  particularly  in  the  1970s  and 
80s  when  innuiion  wnscaircmeiy  high  (Bone] 1. 1991 ).  During  that  period,  input  prices  were 
allowed  to  increase  while  the  price  of  sugar  was  nol.  Indeed,  this  phenomenon  was 
instrumental  in  the  defaulting  of  so  many  mills  to  the  govemmem  financing  agency  and  the 
subsequent  government  control  of  mills  (Singlcmonn  and  Otero.  1995). 

This  problem  reappeared  in  1995  when  inflaiion  hii  a remarkable  571ii  (Banco  de 


Mesico,  1997)  wiih  GDP  declming  6ft.  During  this  period,  Ihe  official  price  of  sugar  was 
allowed  lo  increase  only  25.7ft  from  November  1994  through  November  1995  (from 
stalislics  from  COAAZUCAR).  During  this  year,  some  mills  simply  did  not  pay  growers, 
causing  majttr  conflicts  that  required  long  hours  of  negotiations  between  grower  unions  and 
mills.  During  ihe  same  period,  some  of  Ihe  mills,  which  had  been  sold  on  credit,  were 
returned  to  government  control  and  re.sold. 


Il  is  difllcuh  10  underuund  what  ihcc^aci  consequences  tut  of  on  economic  crisis, 
such  us  (hut  experienced  in  1995,  becuuse  estimtuesof  economic  indicnlors  vniy  so  widely, 
Influlion  esiimuies  vury  and,  insieud  of  S7%,  35%  ioHuiion  was  esiimulcd  by  PNC  Bank 
(1997)  in  Pennsylvania.  Mill  adminisiralors  that  were  esiimulcd  the  rise  in  input  costs  from 
n range  of  70-200%  for  1995, 

In  order  to  facilitole  a sccuie  environment  for  sugar  lo  be  bought  und  sold  withoui 
government  conirol,  a sugar  exchange  agency  or  trust  wa,s  established  in  1994  by  the 
chamber  of  mill  owners  and  is  being  slowly  adopted  by  the  industry.  Formally,  the  objectives 
of  Ihe  agency,  called  Fideicomismo  punt  el  Meteado  dc  Azucar  (FORMA,  1997)  arc 
fourfoldt  II  To  provide  indicators  of  price  movements  through  the  doily  reporting  of  soles 
to  the  exchange  from  all  millst  2)  lo  check  and  monitor  mills,  providing  ccrtirtealcs  of 
securities  for  mill  financingt  3)  to  develop  a futures  exchange  lo  help  stabilize  pricest  and 
4)  to  become  a sugar  exchitnge.  By  1997,  the  fim  and  second  objectives  were  achieved,  but 
the  exchange  service  and  Ihe  futures  exchange  had  yet  to  be  realized.  Due  to  the  slight  cost 
of  insuring  sales  through  the  clearinghouse,  only  lOO.OOO  tons  of  sugar  were  sold  through  the 
exchange  in  1995.  This  represented  about  2ft  of  alt  sugar  sales  in  Mexico. 

By  1997,  all  but  five  mills  in  the  country  reported  their  sales  to  FORMA.  All 
information,  except  the  name  of  the  buyer,  is  reported.  This  ailowed  the  exchange  to 
complete  an  analysis  of  price  fluctuations  once  the  price  hud  been  liberalized.  Their  analysis 
identified  four  stages  for  the  1996  growing  seasont 

Stage  I:  Suggested  prices  IJnnuarv  - February) — Prices  for  “standard"  and  refined 
sugar  ail  increase  by  about  IDO  pesos  per  ton  (or  6.7ft|  immediately  after  price 
liberaltzation. 


Stage  2:  Harvest  (Mairh-  Mavl — Sugar  invcnloncs  iiKtcascd  with  the  final  months 
of  harvest;  prices  were  maintained  steadily:  and  TEPespnns  were  sold. 

Stage  3:  End  of  Harvest  [June  - August] — Refined  sugar  price  increased  as  did 
standard  price  with  increased  storage  and  finance  coats.  Mills  paid  growent  for  crops. 
Espoils  continued- 

stage  4:  Inventory  inensase  t Sentemher  - Qecemheri — Prices  of  standard  and  white 
sugar  drastically  fell,  16^,  as  producers  endeavored  to  decrease  storage  costs,  and 
SECOFI  mtiucsicd  the  reimporting  of  the  lower  grade  sugars.  Refined  prices  were 
maintained  but  would  likely  fall  without  a change  in  conditions. 

These  stages  clearly  demonstrate  that  the  structure  was  in  place  for  market  forces  to 


fiuctuations.  The  stages  experienced  in  1996  however,  generally  arc  expected  to  provide  a 
pattern  and  guide  to  future  price  movements, 
luind:  A Pivotal  Issue 

One  of  the  most  interesting  facers  of  the  nxent  production  enhancement,  in  the  form 
of  increased  field  yields  and  factory  recovery  rates,  is  that  it  has  occurred  while  the  number 
of  producers  has  increased.  Earlier  in  the  chapter,  mention  was  made  of  the  tumultuous 
history  of  agrarian  policy  with  dominant  sentiments  alternatively  favonng  support  for  small 
and  subsistence  farming  and  support  for  large  commetuioJ  farming  for  economic 
dcvciopmcni.  The  current  wave  of  sentiment  involving  the  reform  of  Article  27  of  the 
constitution  might  be  interpreted  either  way.  Two  aJicmoiive  results  are:  I ) The  small 
holders,  finally  given  full  properly  righls  to  the  land,  will  be  able  to  develop  it  for  long- 
lusting  optimal  use.  2)  Small  holders  will  exercise  the  freedom  to  sell  the  land,  or  be 


cry  likely  that  a similar  cycle  of  price  fiucluolions  will  occur  annually. 


When  the  futures  exchange  is  opcmling  this  should  aid  in  smoothing  out  some  of  the 


compelled  to  sell  by  lack  of  smal]>scalc  economic  opponuniiy,  and  land  concentration  will 
finally  occur,  enabling  commercial  production  to  reach  its  potential.  The  sugar  industry  has 


* panicularly  imcresling  sc(  of  featorca  that  may  help  lo  define  the  outcome  of  this  mujoi 
policy  change  for  the  augor  subaector  These  fealurea  arc  presented  below. 

Reform  of  Article  27 

The  refomi  of  Article  27  in  the  Mexican  Constitution  raeotis  that  tiiiliiarios,  or  users 
of  communally  managed  propeny.  me  now  allowed  title  to  their  land  mid  ownership  in  the 
traditional  tarnac.  Previously,  ejidUarios  had  access  lo  the  land  they  ftimied  but  did  not 
possess  cnevgh  property  rights  to  the  land  to  optimirc  its  value  inlo  pcrpeiuity.  For  example, 
there  were  lealrictiona  on  capital  inveslment  in  the  land,  and  a lartdowncr  was  not  allowed 
to  use  Ihc  laiulascollatcnii  for  other  types  of  investments.  This  situation  further  degraded 
the  value  of  the  land  lo  Ihc  ownerfuscr  suggesting  a puhem  of  even  less  optimal  use. 

The  reform  of  Article  27  now  slates  that  ejidal  land  owners  may  have  title  to  iheir 
land,  sell  iu  rent  it  rnid/or  use  it  for  collaturaJ  as  they  would  any  other  asset.  This 
development  implies  a new  opponunity  for  the  concentration  of  land  holdings,  which  may 
have  advatiiagesin  terms  of  economics  of  scale.  It  also  Implies  a possible  aggruvaiion  of 
urban  migration  if  small  landholders  who  compete  with  larger  land  holders,  take  the 
opponunity  10  sell  their  land  and  leave  the  nmij  areas  for  better  employment  opponunities 
believed  to  be  available  in  ihe  cily. 

Concentration  of  land? 

Of  Ihc  54,549  Veracruz  sugar  producers  in  I993AI4, 34,858  (649b)  were  producers 
idenlilied  with  the  rjidal  system.  As  established  in  1917,  the  state  owns  the  land,  and 
communities  farm  it  communally  or  individually  os  Ihey  .see  fil.  Until  rccemly,  sale  or  leasing 
of  the  land  was  prohibited,  and  the  size  of  land  parcels  was  Tesirtcled.  Ejidul  sugarcane 
producers,  in  1987,  averaged  4.6  hectares  per  grower  as  compared  with  the  9.7-heclare 


average  for  the  remaining  nunrber  of  private  producers  ttNEGL  I98S).  Leas  than  10  years 
laier,  the  average  size  of  land  owned  by  a canem  had  dropped  to  3-8  hectares  over  all 
producers,  both  private  and  cjidal.  In  the  state  of  Veracruz  |CO/^/VZUCAR.199d). 

Within  the  sugar  industry,  concentration  of  land  is  one  of  the  most  interesting 
concerns  in  the  present  context  for  many  reasons  On  the  one  hand,  concentration  of  Innd 
would  inenrase  the  unit  of  production  and  might  reduce  the  transaction  coals  currently 
associated  with  coordinating  the  many  small  romtent  currcmly  farming  disjointed  plots,  using 
diflereni  sugarcane  varieties  and  making  uncoordinated  management  decisions.  On  the  other 
hand,  sugar  is  symbolic  and  has  a long  history  of  coordinated  decision-making  at  the  grower 
level.  It  might  be  more  difficult  to  convert  to  completely  new  technologies  and  munagemeni 
approaches  than  to  maintain  a traditional  pathway,  modifying  existing  practices  to  meet 
changing  market  conditions  and  demands.  Evidence  for  this  argument  is  perhaps  found  in 
the  recenl  succes.sful  harvests. 

Finally,  there  is  some  evidence  that  informal  land  markets  within  the  cjidal  system 
have  been  opcraring  for  quite  some  lime.  These  may  have  come  about  because  sugarcane 
growers  have  always  enjoyed  strong  support  from  unions  and  government  and  because  the 
land  in  cane  always  has  been  quite  highly  valued  with  growers  doing  relatively  well 
compared  with  farmers  of  loss  secure  crops,  U is  possible  that  the  informal  markets  were 
functioning  fairly  well  since  mnritcis  are  an  effective  way  to  allocate  valuable  goods.  If  this 
htLS  been  the  case,  then  once  again,  the  expected  change  resulting  from  (he  new  legislation 
may  well  be  less  noliccable  than  in  Ihe  case  of  other  agricultural  crops.  This  situairtin 
highlights  the  uniqueness  of  sugarcane  acreage  as  an  agricullura]  case. 


Wha(  If  ih?  real  unit  of  production? 


The  new  taw  that  now  allows  the  renting  of  land  has  produced  an  increased  number 
ofrcracis.  Note  that,  for  the  present,  IMSS  benefits  still  accrue  to  the  owner  of  the  land.  One 
inrciesting  phenomenon  here  is  that  mills  are  now  renting  land  from  some  of  Ihcir  growers, 
and  in  ui  least  one  case,  the  mill  rented  alt  of  the  land  from  ihcir  growers  (Rores-Caceras, 
1 995b).  This  raises  the  question  of  the  leaJ  unit  of  production.  If  decisions  regarding  input 
use  and  timing  of  the  harvest  are  made  at  the  mill,  is  not  the  mill  the  unil  ofproduntion?  If 
this  is  the  case,  there  may  be  little  economic  gain  to  be  expected  with  funher  land 
conccniniiion.  ft  is  wonh  acknowledging  that  at  least  one  noted  Mexican  researehcr  is  of  the 
opinion  that,  within  the  next  10  to  20  ycais,  the  mills  will  gain  control  of  the  land  in 
sugarcane  as  they  have  in  other  countries. 

Summary  of  NntlonaJ  Changes 

Changes  eurrenlly  taking  place  have  altered  the  fundamental  suuciure  of  the  Mexican 


(Figure  2-1).  Until  1990,  control  of  the  industry  Iny  primarily  with  the  government.  Many  of 
the  supporting  institutions  of  smaller  scope  were  also  managed  by  the  government.  The 
government  is  therefore  at  Ihc  lop  of  the  industry  management  triangle,  conliolling  all  phases 
of  production  below  it.  The  incentive  to  comply  with  dictates  of  the  government  were  strong 
nnd  thereby  discouraged  the  advantages  of  innovation  through  competition  and  through  the 
attraction  of  profits.  While  growers  maintained  good  bargaining  power  through  their  unions, 
these  unions  were  (and  remain)  linked  to  the  poliljeal  panics,  which,  in  turn,  mninlained  their 
own  strength  through  nccess  to  devoted  union  members  who  were  voters. 


After  mill  privelizaiion  (pOAt-1990),  the  loss  of  Asrucar,  S.A.  and  the  other  slnictural 


sources.  The  industry  mtinagemeni  irian 


n*makttrtg  begun  lo  come  from  a greater  variety  of 
gle  is  no  longer  as  nearly  coordinated  though  the 
slmcrure  Is  still  similar.  With  privaiiraiion  of  the  mills,  mill  owners  are  free  to  represent  their 
own  interests  ami  not  simply  to  function  in  accordance  with  government  interests.  This  is 
shown  in  the  shifting  of  the  mill  owners'  segment  al  least  partially  away  from  government 

productivity — improved  recovery  rates  al  the  mills,  higher  sugarcane  yields  and  superior 
harvesting  strategies.  Growers,  too,  are  somewhat  freer  lo  act  in  cmreprcneurial  fashion 
although  they  are  still  beliolden  to  both  union  and  mill.  For  this  reason,  growers  are  shown 
also  to  have  shifted  panially  out  from  beneath  the  power  of  the  federal  govcmrocni  though 
they  arc  still  diiectly  beneath  Ihe  mills. 

Looking  Ahead 

In  iheconlexi  of  the  restructured  sugar  industiy.  we  sec  that  many  of  the  structures 
could  cither  be  interpreted  os  departures  from  prior  smtctuies  or  a.s  only  slight  modifications. 
To  a large  extent  some  fuluro  events  will  probably  determine  the  direction  of  those 
intcrprciaitons.  Commenls  arc  made  below  on  Ihe  relalionship  between  structures  and 
economic  viubiiity.  on  the  role  of  altcmnijve  sweeteners  and  on  the  future  of  financing. 
Slniclurc  and  ViabiUiy 

The  link  between  the  current  restnicluring  tif  die  industry  and  improved  economic 
oppiin  unities  in  the  indusity  is  curious  because  it  appears  to  be  acausal  relationship  although 
the  direction  of  the  causality  is  unclear.  Has  Ihe  liberated  market  caused  the  productive 
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Figure  2-1  Schematic  Represcmaiion  of  Siruitlural  Cliunges  in  the  Mcaicon  Sugar 
Industry 


improvemcm?  Oris  (he  impr^cJ  cfticiency  and  the  success  or  industry  really  what  creates 
the  impression  of  a smooth  tmnsilion  to  the  new  relbmi  structure?  Tlie  former  seems  more 
logical  at  ftrst  glance,  hut  Itie  latter  might  he  true  in  the  following  sense:  Resources  may  be 
(lowing  into  the  sugar  industry  because  of  the  potential  access  to  the  U,S.  market  with 
NAFTA.  These  may  have  iJiown  up  pnmanly  in  the  investments  in  new  equipment  in  mills, 
and  in  research  ami  development,  both  of  which  manifest  themselves  in  cnhortccd  efficiency. 
Hence,  investment— ruthcr  than  actual  changes  in  the  incentive  slnielutes,  such  as  the  new 
cruie  price  legislation  and  the  reform  of  Article  27 — may  underlie  cffiejcncy  enhancement. 
If  this  is  the  case  it  raises  the  question,  ~Whai  will  happen  if  the  U.S.  market  is  nol 
accessed?'’  tfHFCS  impons  foil  the  achievement  of  "net  surplus  producer"  status,  then  .such 
opponunity-hased  efUciency  improvements  arc  likely  to  disappear  along  wirhU.S.  mailtei 

Alternative  Swcclcners 

The  relalivc  prices  of  sugar  and  Ihe  subslituto  eolonc  sweetener.  HFCS  may  be  even 
more  important  to  Ihe  indrtsiry  than  inve.simcni  or  reslmciuring.  Forecasters  eirpeet  that 
during  the  1997/98  marketing  year,  doraeslio  HFCS  could  rise  to  350,000-400,000  MT 
|Gamia.Chavea  1997).  Imports  of  U.S.  HFCS  have  been  temporarily  slowed  as  (he  Mexican 
government  has  returned  to  hi^  tariffs  on  the  imports  while  an  untiKlumpjng  suit  is  being 
investigated.  However,  a spokesman  from  Ihe  chamber  of  mill  owners  recently  slated  that, 
even  widi  the  larilTs.  HFCS  is  still  cheaper  than  sugar  (Sritr  D/egu  Unim-Trlbanr.  1998).  The 
soft-drink  industry  alone  estimated  that  it  needed  1. 4-1.6  MMT  of  sweeteners  for  1997.  If 
HFCS  were  to  mam  lam  its  lower  price  status,  it  is  likely  lu  uchieve  asignillcanl  portion  of 
Ihe  Mexican  sweetener  market  in  the  nest  20  years.  The  soft-drink  industry  is  Ihe  logicoi 


piKC  for  HFCS  rn  sinirjic  the  Mexican  markei  and  dial  alone  would  rcplm.-c  onir-lhiid  of  ihn 
^ugar  cunonlly  sold.  Because  of  die  verlical  inicgration  belwecn  xugar  mills  and  soft-drink 
manufaclunng,  HFCS  may  not  compleicly  saiuraie  ihe  market. 

The  Future  of  Financing 

Another  important  element  to  affect  growers  is  the  financing  agency,  FINASA. 
FINASA  provides  credit  to  growers  and  channels  the  credit  for  growers  through  mills.  This 
puts  the  newly  privatized  mills  in  Ihe  interesting  position  of  having  leverage  gmnled  Ihroogh 
the  govemmcni  with  their  growers.  It  also  means  ihaithe  govemmem  has  Icrts  control  over 
the  capital,  and  anecdotal  evidence  suggests  that  sometimes  the  govemmcni  funds  have  been 
misused  by  the  mills. 

Ultimately,  FINASA  is  slated  to  be  dismantled,  and  financing  for  Ihe  sugar  industry 
will  occur  within  the  private  banking  sector  and  the  public  agricultural  finance  orgonization, 
FIRA.  When  this  occurs,  it  is  hoped  that  growers  will  acquire  their  own  llnancing  and  leave 
Ihe  mills  out  of  the  role  of  parafinaneial  institution,  thus  freeing  them  to  focu.s  on  sugar 
production.  At  present,  this  ticvelopmeiil  seems  at  least  10  years  away,  and  neither  growers 
nor  mills  ore  currently  prepared  for,  or  cmhu.sia.stic  about,  the  changes  in  die  financing 
siniciure.  Growers  still  enjoy  the  security  of  mill  financing,  and  in  addition  to  the  appeal  of 
having  cxcellenl  credit  themselves,  the  mills  enjoy  the  added  bargaining  power  they  have 
with  growers  through  conuol  of  the  credit.  The  .sugar  mills  themselves  are  also  affected  by 
FINASA  in  that  FINASA  provides  finoneing  for  mill-related  activities,  such  as  updating 
equipment  nnd  expansion  of  capacity.  The  effect  of  mills  on  growers,  yielits  and  costs  will 
hediscussed  more  fully  in  die  next  chapter  whcrolhe  relationship  belwecn  growen.  and  mills 


is  addressed. 


Summary 


Throufh  Ihc  hisloty.  recent  hisloty  nnii  future  directions  of  the  structure  of  supr 
production  in  Mesieo.  several  thetues  emerge:  a lund  tenure  scheme  that  emphasizes  smull 
holders  yet  has  n htu:itnJa  slruclure  superimposed  on  it;  u history  of  government  price 
support  that  is  being  dismantled  and  turned  over  to  more  volatile,  more  international  market 
forces:  government  fmanciai  and  legal  suppon  designed  to  protect  the  inicresls  of  small 
farmem:  and  the  removal  of  Iraditional  market  constraints  on  productivity,  such  as  poorly 
defined  property  rights,  poorly  designed  payment  systems  and  monopoly/monopsony  power 
strucTuros.  The  issues  of  land  concentration  and  of  the  international  market  forces  remain 
unresolved,  ycr  key,  factors  determining  the  future  of  the  industry.  The  protection  of  ihe 
small  farmers  combined  with  Ihe  removal  of  the  market  constraints,  however,  creates  an 
interesting  new  mixed  marriage  of  traditional  politreui  goals  with  a modem  competitive 
economy.  Given  the  recent  trends  in  ptoduciiviiy,  this  seems  to  be  a happy  marriage. 


CHAPTER  3 

THE  CRITICAL  RELATIONSHIP  BETWEEN  GROWER  AND  MILL: 
TECHNOLOGICAL  CODEPENDENCE 

The  Naie  of  Veracruz  has  heerr  a sugar-prodiiciti^  cemer  for  Mexico  for  many  yeanr. 
The  firsl  sugaieorre  pianied  in  rhe  country  is  said  (o  have  beeir  planted  m Veracruz  by  Heman 
Cortez  in  1523  (Basullo,  1993).  Until  it  closed  in  [990,  the  national  sugar  research  station 
(IMPAI  was  based  in  the  stale  of  Veracruz,  jusi  outside  of  the  cily  of  Cordoba  which  serves 
as  the  industrial  home  base  for  eight  sugar  mills.  Yet  the  state's  tremcadou.s  diversity  in 
terrain  also  makes  it  a spcrriol  case,  and  it  is  possible  that  sugar  producuun  in  other  states 
mas  eventually  supersede  Veracruz’s  historical  lead  in  sugar  production.  On  the  other  hand, 
as  exporting  btiomts  more  and  more  likely  in  Mexico's  future,  the  slate  will  maintain  an 
advanrage  by  its  proximity  to  the  Port  of  Veracruz,  the  largest  port  in  Mexico. 

Sources  of  production  enhancement  in  the  sugar  industry  arc  many.  Inside  the  mill, 
improvements  come  with  machinery  modvmizaiion  and  mainlcnimce  which  occurs  with 
investment.  Investment  is  in  part  encouraged  by  reducing  costs  and  lncrea,sing  profits  which 
is  happening  in  Ihc  milling  sector  through  reduction  of  mill-worker  staff,  among  oUier 
reasons.  These  reductions  in  staff  are  due  to  both  increasing  oulput  per  worker  and  to 
increasing  mechtuiizution.  The  tendency  is  likely  to  pinicau  at  npoini  when  most  mills  have 
been  renovated,  and  the  number  of  workers  will  have  reached  an  equilibrium.  Because  firms 
arc  now  private,  information  rm  renovation  and 


investment  is  difficult ' 


difTimll  10  prcdici.  Heocc.  the  emphoiiis  of  die  section  on  technological  innovation  will 
instead  be  the  man)'  growing  and  haiveaung  technological  impiovemcnts  occurring  in  the 
ricld.  Grouped  loosely  into  cultivation  improvcmcntii  and  harvest  improvemcnis,  a few  of 
the  most  important  enhancements  in  each  classification  arc  discussed  helow. 

Perhaps  the  most  strikingly  difTercnl  facet  of  the  Mesican  sugar  industry  when 
compared  to  the  U.S.  industry  is  ihe  relationship  between  growers  and  mills.  Mexican  mills 
and  growers  arc  bound  to  one  anolher  in  a relaiionship  characterized  by  disliusi  and 
adversity,  yet  at  Ihe  same  time,  inlerdepcniiencc  and  paternity.  It  may  be  lhai  Ihe  future  of  the 
Mexican  industry  actually  depends  upon  Ihis  relationship,  if  the  relaiionship  strengthens, 
both  panics  ore  wclhsiiuaied  loreap  Ihe  benedlsof  their  cooperation,  and  if  Ihe  relationship 
breaks  down,  both  sides  may  wind  up  losing.  Anulysisof  this  relationship  recognizes  that  it 
is  a fund  of  social  technology  which  can  improve  or  dedine,  but  it  varies  along  with  Ihe  other 
types  of  technological  change. 

The  foci  of  this  chapter  arc  the  technological  innovations  occurring  in  Veracruz  and 
a consideration  of  the  source  andfulurc  of  technological  innovulion.  To  orient  the  reader  to 
Ihe  condition  of  the  industry,  a section— which  describes  the  heterogeneity  of  mills  and  of 
production  in  Veracmz— has  been  provided  al  Ihe  beginning  of  this  paper. 

Hclerogeneily  of  Sugar  Mills  In  Veracruz 

An  uf^reciulion  of  the  variety  of  sugar  mills  in  Ihe  stale  of  Veracruz  can  perhaps  be 
best  shown  by  presenting  descriptive  statistics  for  Ihe  various  mills  and  then  compnnng  and 
contrasting  the  costs  of  production  for  the  1989  through  1994  harvest  scisons.  Though  very 
diverse,  lechnoiogicai  innovoiion  occurs  at  almost  all  of  the  mills  turd  perhaps  can  be 
considered  more  valuable  in  light  of  the  diversity  of  structures  through  which  it  operates. 


Utscriplive  Siati^licK 

The  2t  uclivc  sugar  mills  in  Ihc  stare  er  Veracruz  vary  widely  in  size,  geographic 
factors  and  productivity.  The  loigesi  mill.  .San  Cristobal,  with  a reputed  capacity  of  20.000 
Ions  of  sugarcane  ground  per  24-hour  period,  was  considered  the  large.st  capacity  sugar  mill 
in  the  world  until  Ihc  mid-1980s  I Bartons.  1985).  In  the  milling  season  I99S/95.  the  capacity 
ofSan  Cristobal  was  reported  to  be  14. 227  tons  per  day.  due  to  ongoing  renovation  with  the 
mill.  By  contrast.  Lit  Concepcion,  a small  mill  near  }alapa  reponed  a capacity  of  1 .423  tons 
per  day.  less  than  onc-tcnih  the  size  of  San  Cristobal.  In  1995/96.  sis  mills  in  the  state 
possessed  a capacity  above 5.000  tom  per  day,  seven  more  icponcd capacities  between  3.000 
and  5.000  per  day  and  the  remaining  eight  mills  have  capacilic.s  at  less  than  3.000  tons  of 
sugarcane  per  day.  Of  tile  223J15  ha.  planted  in  sugarcane,  San  Cristobal  account.s  for 
37,379  ha;  three  other  mills  control  areas  gicater  than  15,000  ha.;  four  operate  with  less  than 
5,000  ha;  and  the  remaining  13  mills  account  for  somewlicrc  between  5,000  and  15.000  ha. 

The  stale  of  Vcracnii  produces  sugar  at  aJmudes  ranging  from  sea-level  to  1050  m. 
{over  3400  ft)  (Bariens,  1985).  Soil  types  vary  with  representative  soils  from  al]  major  soil 
types  and  receiving  rainfaJI  varying  from  20mm  to  200mm  per  month..  Some  of  the  land  is 
Oat  and  swampy,  such  as  in  the  Papoloapan  River  Valley  in  the  south  (Snn  CrisiobaJ.  Tres 
Valles,  San  Cabnel)  and  some  is  hilly  with  great  variation  (El  Carmen.  Mahuislan, 
Moizorongo). 

In  terns  of  efficiency,  sugarcane  per  heclarc,  recovery  rate  (or  percent  of  sugar 
extracted  per  ton  of  sugareonelandovenill  sugar  produced  per  ha.  are  uJl  good  measuies  of 
efficiency.  Yield  in  terms  of  cane  per  hectare  Is  one  area  of  focus  for  improvement.  In 


Veracruz,  ihi.s  measure  varies  across  milis  from  a low  value  of  44.58  ions  per  hecrare  ai 
Cuutoioluapam.  lo  moreihan  twice  the  amount  for  0 Modelo.  witii  101.82  Ions  per  liectorc 
(Table  3-1).  Foctory  recovery  rales  do  nol  varyijuilc  os  widely,  with  the  range  for  1995(96 
running  from  a tow  of  8.69  % sugar  produced  per  ton  of  sugarcane  al  Independencia,  to  a 
high  of]  1.87%  al  El  Higo.  In  lerms  of  sugar  produced  per  hectare,  both  El  Mudelo  and  La 
Gloria  have  high  overall  sugar  per  hecinre  yields  with  12  ions  of  sugar  and  11.54  Ions  per 
hcctoit.  ntspcciivcly.  Al  the  olherenJ  of  die  speciium.  Cuaioioluopum  and  Independencia 
iupon4.31  and  4.33  lons/ha.,  respeclively. 

The  mill.s  El  Modelo  and  La  Gloria  possess  a number  of  similar  traits.  Thev  arc 
situated  ncsl  to  each  oiher  in  the  I1alcsiu.sul  plain  near  the  pon  of  Veracruz.  A distinguishing 
feature  of  these  mills  is  that  they  both  have  higher  raies  of  irrigaiion  ihon  any  others  in 
Veractuz.  The  irrigaiion  facilities  have  been  in  pixe  for  more  than  30  years,  and  though  once 
managed  and  mainlained  by  the  govcmracni.  they  are  now  being  Iransferied  lo  the  cone 
growers  who  use  them.  The  growers  will  act  in  user*groups  to  maintain  and  manage  their 
own  irrigaiion  (CNDA.  1993). 

The  mill  Independencia  has  undergone  considerable  iransilion  in  the  past  years,  as 


land  use.  Tbe  mill  has  been  renovated  and  improved,  however,  and  u transition  arrangement 
has  been  made  between  sugar  growers  and  mill.  Growers  will  receive  less  than  the  57%  of 
the  price  of  sugar  for  Ihcir  cane,  while  Independecia  rebuilds  its  slrcnglh  as  a mill. 
AnecdoiaMy,  the  mill  also  received  a special  airtingeracni  with  the  mill  workers  union, 
allowing  the  mill  to  operate  with  less  labor  than  is  nationally  permitted. 


c 3’1  Descripinc  Siatmic'.  for  the  Mills  of  thtj  Suic  of  V€rac:rvz.  19Q5/96 
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Mill  n^novation  ord  improvL‘d  irrigation  in  addition  to  the  ntchnologicai  innovations 


desenbed  in  the  previous  section  are  sources  of  the  increasing  overaJI  meoaurcs  of  elTicicncy 
lliroughoul  the  stale.  In  some  areas  of  the  state,  improved  irrigation  is  not  possible  os  all 
available  water  has  already  been  allocated  to  industrial  and  urban  uses.  In  other  geographical 
regions  of  the  state  however,  such  as  the  PapoJoapan  River  basin  whemSun  Cnstobal,  San 
Gabriel  ondTres  Valles  mills  ate  located,  there  is  water  ovailable,  and  growers  and  mills  are 
working  together  to  devise  schemes  for  developing  and  paying  for  improved  irrigation.  It  is 
possible  this  is  in  pan  motivated  by  the  reform  of  Article  27,  which  would  now  enable 
ejldiuirios  to  benefit  in  the  long  run  fmm  impmved  eapilaliaalion  on  their  land.  When  the 
land  was  technically  txtmmunity  owned  there  may  nor  have  been  incenlive  to  pay  up  front 

As  the  sugar  mills  in  Veracrua  vary  in  size,  geography  and  produeliviiy,  so  they  vary 
In  coses  of  production  and  prices  paid  for  sugarcane.  Overall  avemges  for  the  stale  of 
Vciactuz  for  the  years  from  1987  through  1994  reveal  steadily  increasing  nommol  costs  and 
steadily  incraasing  nominal  prices  (Figure  3-1).  Unfortunately  the  data  for  more  recent  years 
is  not  available,  however  it  appears  that  pcmcnlage  of  profit  to  each  grower  has  slightly 
increased  since  privatization. 

While  overall  statewide  trends  tell  one  story,  the  hclerogcncilyof  the  mills  is  also  an 
imponani  point  when  addressing  the  i.ssuo  of  costs.  Costs  vary  from  mill  to  mill,  prices  of 
cane  can  vtny  (the  better  mills  must  pay  more;  some  mills  chose  to  pay  more;  and  since  1991. 
the  price  ofcanc  is  based  on  its  sucrose  content,  hence  highcr-qunlity  cane  is  more  costly  to 
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Figure  3*1  Costs  and  Prices  of  Sugarcane  Production  in  Vcracrua.  Mexico,  I9S7  through 
Souice;  COAAZUCAR  (1994). 

mills)  and  pctccniagcs  of  profit  varies  across  mills  and  across  lime  ITahIc  3-2).  ITiis  latter 
point  is  important  when  considering  the  ability  of  growers  to  anticipate  prices  and  costs. 

It  must  be  remembered  that  the  contracting  mill  will  dctenninc  the  required  inputs 
to  carte  production  and  consequently  determine  the  costs.  The  mill  is  also  usually  the  buyer 
for  the  inputs,  and  so,  if  input  prices  increase,  the  mill  con  pass  these  costs  on  to  the  grower. 
That  is,  the  grower  is  the  ultimate  consumer  for  inputs  but  the  milt  does  the  buying  and  this 
may  constitute  market  failure  because  the  consumers  are  not  free  to  purchase  optimal 
quantities  they  demand.  Furthermore,  with  typically  high  infation  cates  and  a government- 


Table  3-2  Coils  per  Ton  and  Proni  as  a Peircniage  of  Revenue  across  Mills,  1986  Ifirough 


Nameof.MIU  Mean  Cost  per  Ton.  Standard  Deviation 


Central  Progreso  35795 

Consiancia  31569 

Cuaioioluapam  31908 

ElCamien  31842 

El  Higo  40020 

ElModelo  36418 

El  Poirero  35663 

Independencia  35423 

La  Concepcicm  35448 

La  Providcncia  38443 

Mahuixilan  36702 

Motzorongo  3591 1 

Sun  Cnsinbal  36666 

San  Gabriel  33211 

San  Jose  dc  Abujo  36209 

SanMiguelito  33793 

SanNicolns  32406 

SanPcdro  35187 

San  Francisco  el  Nijl.  32555 

Ttes  Valles  41748 

Zapoaplia  39722 

Total  Veracruz  36122 

Total  Nacional  36989 

^urec:  COAAZIICAR  (1995). 


19706 

I7S8I 

IS231 

22454 

18935 

18304 

16709 

19517 

20952 

21426 

18370 

18079 

20062 

18452 

19117 

18333 

16304 


23570 

18709 

19276 


Profit  as  a percent 
of  Total  Revenue 


437 


.231 

.455 

433 

.391 

.391 

-397 

.347 

.462 

.469 

.500 

459 

.361 


comrolled  sugar  pfitc  (during  lhc)CTT(  1987  through  19941,  it  was  previously  very  easy  for 
both  miljs  and  growers  to  be  caught  in  a squeeze  between  a fixed  output  prior  and  rising 
input  costs.  This  does  not  appear  to  have  occurred  very  frequently,  and  that  may  well  be 
because  of  strong  grower  union  ncgoliating  powers. 

Overall  average  costs  per  tun  fur  the  1987-94  period  weie  S36,l22old  Pesos,  for  the 
Mate  of  Veracruz,  just  slightly  less  than  the  national  average  for  the  same  penod.  Profits  os 
a percent  of  total  revenue  were  4 1.1%  for  the  period,  very  close  again  to  the  national  average 
of  41, 4%.  More  noticeable  is  again  the  range  between  mills  for  average  costs  and  average 
profils  per  Ion  for  the  same  period.  The  least  cost  average  mill  was  El  Carmen  with  an 
average  of  S3 1. 842  for  the  penod,  and  ihe  highest  cost  mill  was  Ties  Valles  with  costs 
averaging  S41.748  firnhe  period. 

For  profit  as  a perceniage  of  total  revenue.  Independencia  has  the  lowest  value,  at 
25.1%,  ondSon  Miguclito  has  an  average  value  of  50.0%.  nearly  twice  that  of  tndepcndcncia. 
Because  much  of  the  dirfeience  in  prices  is  based  on  differences  in  sucrose  conicm,  it  is  easy 
to  see  why  the  issue  of  averaging  sucrose  content  over  the  whole  mill  is  so  important.  In 
Veracnir  many  mills  overlap  in  areas  of  supply  and  neighbors  often  lake  cane  to  different 
mills.  It  in  not  uncommon  lo  sec  trucks  loaded  with  sugarcane  passing  each  other  heading 
in  opposite  directions  on  Ihc  roadways  as  canc  from  oveilapping  mill  areas  is  harvested. 

Mill  and  drawer  Relationship 

A wide  range  of  types  of  relationships  occur  between  growers  and  mills,  and  these 
often  dale  to  an  original  sentiment  between  llie  community  and  a large  land*owning  family 
who  owned  the  mill.  Similarly,  the  new  mill  owners  seem  to  generate  a kind  of  culture  in 


each  sugarcane  growing  area,  which  tends  to  either  inspire  an  overall  favorable,  or  overall 


unfavorahle  imprcs&ion  of  Uic 


n»  in  the  mind.s  of  groweffi.  The  general  Ihemctt  of 


di&lruta.  strong  unions  and  respect  for  the  surk  reality  ofeattero  life  emerge  as  important 
elernerttsorthegrower^mill  relnliontitip  today,  und  these  themes  appear  to  he  very  tniditional 

Anlagonetmand  Distrust 

On  both  sides  of  the  grower/mill  relationship,  them  in  general  esisut  a healthy  timoant 
of  distrust.  Growers  interviewed,  and  spokesmen  for  growers,  tell  many  stories  of  Ihe  mills’ 
failure  to  pay  agreed  amounts*  and  of  the  many  scandals  designed  to  take  advantage  of  the 
growers  by  nol  paying  chem  Ihcir  full  due.  On  the  other  side,  while  mill  staff  usually 
acknowledge  Ihul  ,somc  growers  are  hard  working  and  devoted,  the  general  characlcrizaiion 
of  cane  growers  from  mill  personnel  is  thnl  growers  they  hovehistortoally  been  favored  by 
the  govern mcnl  for  no  deserving  reason.  Sugarcane  is  recognised  as  the  ‘‘lazy  man's  crop" 
which  does  nor  require  much  care  or  nltcniion  hut  is  bound  lo  bring  at  least  something  to 
even  the  laziest  of  growers.  This  skepticism  on  both  sides  of  Ihe  growcr/mill  relationship  has 
the  one  advantage  of  keeping  both  ponies  fairly  vigilant. 

Purse  slrifigs  of  power 

The  growers  play  on  obvtousrole  in  dclcrminrng  yields  as  Ihey  arc  the  ones  who  own 
the  land  and  monage  or  oversee,  if  nol  perform,  the  production  of  the  crop.  Growers  decide 
which  varieties  lo  plant,  when  lo  replant  (usually  every  five  to  seven  yearsi  and  if  and  how 
10  irrigaic;  they  contract  the  harvesting:  and  they  often  perfonn  the  work  of  weeding,  plowing 
and  the  application  of  herbicide,  pesticide  and  fenilizer. 

Mills  play  a very  imponani  manegcmenl  role  also  because  it  is  Ihe  mill  inspector 
who  imcmcls  with  the  grower  and  determines  Ihe  lime  line  used  lo  perform  ullof  Ihe  Ittsks. 


The  inspector  ptescribes  the  applicaiioiu  of  chemicals  and  provides  mast  of  the  technical 
expenise  The  mill  also  decides  when  Ihe  cane  will  be  harvested.  While  there  is  a natural 
"shared  power"  clement  of  this  relationship,  uliiraately.  the  mill  is  in  Ihe  position  to 
distribute  credit  to  growers.  Given  that  sugarcane  farming  is  a low -income  acliviiy,  the  credit 
line  gives  the  mills  quite  a bit  of  power. 

bi  spite  of  ihi.s  power  and  the  ability  of  the  mills  to  delemiine  the  input  combination 
and  the  timing  of  the  cullural  practices,  the  grower  Is  Ihe  one  who  directly  affecl  yields 
because  mill  inspectors  often  oversee  200  or  more  growers.  Frequently  growers  have  land 
in  other  crops,  such  a.s  maize  and  beans,  for  personal  coiisumpuon  and  in  other  cash  crops, 
such  as  tomatoes,  coffee,  citrus  or  livestock.  Because  credit  is  given  in  the  sugar  induslty  bul 
nol  for  most  other  farm  emcrpiises,  it  is  often  said  that  inputs  credited  a grower  for  sugarcane 
do  not  always  go  for  cane  production  (Bonell,  1991 ). 

Another  problem  is  that  especially  during  year,  of  difficulty  in  Ihe  national  economy, 
when  they  are  cash-poor,  growers  will  sell  the  profits  to  their  sugarcane  up  to  four  years  in 
advance.  In  these  cases,  the  inspcclur  will  still  oversee  (he  production  process,  and  whoever 
perfomis  the  labor  will  rcceive  the  wages  for  it.  But  die  finul  payments  above  all  of  the  costs 
will  end  up  in  the  hands  of  Ihe  person  who  bought  the  rights  to  Ihe  net  profits.  Such  a 
situation  provides  very  liule  incentive  for  growers  to  concenirule  their  energies  on  the  crop. 
Cheating,  moniloring  and  enfarcement 

While  inspectors  do  what  they  can  to  prevent  the  various  kinds  of  abuse  of  Ihe  credit 
system,  growers  are  at  the  same  time  watchful  that  the  mills  do  not  uy  to  cheat  them. 
Growers  are  frcqucnily  suspicious  about  the  accuracy  of  the  scales  at  the  mills  (since 
paymenl  isslill  ptimurily  made  according  to  weighl  of  cane),  and  union  offices  in  nil  of  Ihe 


mill  miviraru  are  fiCafTcd  wiih  lawyers  needed  lo  aid  growers  wuh  cnllcciing  and  accouniing 
correct  pension  bencfiis  from  the  mills.  In  the  mill  laboratories,  where  lesling  for  suenue 
content  is  done,  union  tepresentaliees  stre  permanently  assigned  to  watch  the  process  and 
prevent  cheating.  In  spite  of  this,  there  are  still  accusations  Iprobably  well-substantiated)  of 
corruption — that  the  union  people  accept  bribes  allowing  mills  to  cheat  or  that  mill  staff 
themselves  fudge  numbers  or  lie  about  [he  amount  of  sucrose  being  recovered.  Through  all 
of  these  devices,  it  is  difllcuh  to  know  which  side  is  gulling  nway  with  cheating  the  other  and 
to  what  cstent.  However  the  intensity  of  the  nrlationship  is  cpiiomiacd  hy  the  armed  security 
guards  posted  at  the  doorways  of  most  mil)  offices. 

Indispensable  Unions 

The  iwo  major  unions  for  cane  growers  are  the  two  nationwide  unions  for  campesinos 
(small  farmers)  which  are  associated  by  the  ruling  political  paily,  PRI.  The  two  unions.  GtJC 
and  CNPR,  are  forcjidal  and  private  property  owners,  respectively.  These  unions  usually 
have  offices  in  the  mill  environs  and  reprosent  growers  in  daily  interactions  with  the  mills. 
The  unions  pan  icipatc  in  the  coordination  of  the  harvesl.  [he  resolution  of  social  security  and 
medical  conflias,  the  issuing  of  credit  to  growers  from  mills,  the  payment  process  and  in  any 
other  legal  conflicls  that  arise.  Many  of  these  issues  arc  taken  up  within  '•produclion 
commiiiccs,"  which  meet  regularly  at  each  mili  and  ore  composed  of  mill  representatives, 
grower  represenlalives,  mill  worker  representatives,  canc-cuuing  rcptesenialives  ttnd  others. 

Since  Ihe  mill  privatiauuon,  growers  have  begun  to  organise  other  unions  which  urc 
noldiicctly  re.sponsiveioPRl,  hut  to  other  political  panics.  As  yet  these  unions  are  smull  in 
number  compared  to  the  oihct  two.  While  there  is  some  compeliiinn  between  the  two.  and 


a slightly  dirfcrcnt  fihtlosophical  hx;us  to  each,  they  often  arc  working  logelhcr  lo  irprvscm 
Ihe  grower  populaiion  and  inicrcsis  ihaiarc  roraartaWy  similar. 

The  unioru  represent  powerful  political  loctors  in  the  production  process.  This  role 
appears  tobecontinuing.  as  rarely  a harvest  season  beginslhalis  nol  delayed  with  a growers' 
strike  for  one  reason  or  another.  Usually  it  is  for  a higher  cane  payment  price,  or  a greater 
beneHl  share,  but  in  1997  the  unions  thieatened  to  protest  the  NAFTA  cxpotl  restrictions  lo 
the  United  Slates.  Because  of  the  large  numbers  of  growers,  the  tinroits  represent  u substantial 
voting  block  anda  welhorganized  polilieal  faction  wtth  a long  history  of  aclivism. 
Household  Realities 

The  reality  of  sugarcane  growing  households  bears  some  description,  as  does  life  in 
Ihe  area  surrounding  Ihe  mills.  Several  points  cun  be  made:  that  sugarcane  lends  to  be  n 
household  secuHly  crop:  that  mill  envimns  are  an  engine  of  rural  development;  and  that 
many  people  other  than  cane  growers  depend  on  the  industry. 

Of  the  54,459  sugar  producers  in  Vcraemiin  1993/94  we  can  Assume  each  producer 
really  represenis  a family  of  about  five,  including  one  man,  one  woman  and  several  children. 
In  nddilion  to  Ihcgrowera,  the  industry  employs  cane  cutlers,  mill  workers  and  rruck  drivers 
(33,601,  14,638  and  18,837,  respectively,  in  1993/94  in  Veracniz  alone).  In  1993/94, 
sugarcane  accounted  for  over  406  million  dollars  worth  of  income  for  the  state 
(COAAZUCAR.  1994).  the  largest  single  income  generating  crop.  A more  recent  slaiislic 
suggested  that  in  Mexico  as  a whole,  mon:  ihan  308. 000  people  depend  on  Ihe  sugar  indosiiy 
for  their  livelihoods.  Although  one  usually  docs  nol  see  women  working  in  the  sugarcane 


Tields. 


appruxinuiclyJO^  of  cane  granera  arc  women.  Often  the  women  own  the  laniJ.  bul  hire 
men,  or  send  a male  family  member  to  form  the  land. 

From  inlcrviewa  with  tranaponation  operators  during  the  sugarcane  harvest,  it  is  clear 
ihat  ntiiny  growers  also  have  jobs  as  dnvens,  field  laborers,  maintenance  people  ora  vanety 
of  other  economic  activities  associated  with  the  sugar  mills.  In  one  medium-sized  mill  In 
Veracruz,  a survey  of  the  shops  and  restaurants  in  the  immediate  neighborhood  of  Ihe  mill 
revealed  that  46  people  were  employed  full-time  with  Ihcir  shops  and  another  IS  were 
employed  part-lime.  The  la^r  mills  have  generated  full  towns  around  them.  Housing  and 
schools  are  often  centered  around  the  older  mills,  and  in  conjunction  with  the  IMSS  health 
cl  in  ic,  these  small  towns  arc  quite  .sufficient.  Cane  cutters  arc  another  entire  populnt  ion  sector 
who  depend  on  the  sugar  industry.  Cane  cullers  are  usually  migrant  laboiert  who  live  in 
states  outside  the  cane  growing  states. 

Household  .security  strategies 

At  limes  the  sugar  industry  with  its  suppon  of  small  producers  has  been  characierized 
as  a hind  of  rural  wclfaiu  program.  Another  povsihility  is  that  sugarcane  has  for  a long  lime 

lend  to  decrease  huT  not  eliminate  Ihcii  sugarcane  cropland  is  ihat  sugoieanc  is  very  resistant 
to  weather  calremilies  such  as  Ihe  “El  Norte"  slorms  which  can  devtustaie  a fruit  crop. 
Sugarcane  has  traditionally  provided  household  security,  because  it  requires  very  little 
maimenance  yet  provides  certain  income.  In  this  way.  if  household  mcrabeis  become  ill.  or 
if  all  household  members  become  unespectedly  employed  or  otherwise  occupied,  the  crop 
will  still  grow  and  still  provide  some  income  for  the  family. 


Summary 

Es.semial  to  undcrsionding  Uic  subsequenl  dcscripitom  of  technological  enhancement 
is  a sense  of  the  reolilylhot  faces  Mesican  sugitfcane  growers.  There  will  always  be  tension 
between  mill  and  grower  yet  both  arc  usually  hound  together  nut  only  by  economic  necessity 
hut  by  history  and  geography.  Interdependence  is  respected,  and  communication  is 
maintained  through  the  unions  nnd  other  social  structures,  such  as  mill  Inspectors  and 
production  cormnitlees. 

Cultivation  Techniques 

SonKofthelcchnologicul  improvements  ceeurring  inMesican  sugarcane  fields  takes 
the  form  of  mechaniaailon.  Mechani/ation — in  the  form  that  Florida  has  mcchaniaed 
sugarcane  cultivation,  in  planting,  tilling  and  pesticide  applications,  for  example — requites 
a different  social  and  geographic  structure  than  is  found  in  Mexico.  The  mechanization  in 
Roridn  has  occurred  Don  flat  land,  2)  in  zones  of  conttnuous  sugarcane  acreage  where  the 
uvemge  unit  of  production  is  around  2,500  acres  and  3)  in  a society  which  does  not  place  a 
high  value  on  the  cmation  of  low-wage  jobs. 

In  Mexico  on  the  other  hand,  much  of  the  land  is  hilly  and/or  rocky.  Al.soihe  land 
parcels  are  small,  dissimilar  and  disjointed  Funhcmiore,  indusiry  people  In  Mexico  often 
cite  regional  employment  benefits  as  a reason  for  favoring  a iubor-inicnsi  ve  technology  over 
a capital-intensive  one.  Some  good  examples  of  currently  popular  cullivalion  technology 
improvements  arc  1 1 planting  of  improved  varieties,  2)  conservation  of  seed  cane  and  3)  tow- 
or  no-till  techniques.  Each  is  described  below. 


Improved  Vurictics 

Planilni  Improved  vnriciics  is  a crilical  eciiviiy  on  ihe  minds  of  all  mill  Field 
supervisors  and  inspcclors.  Because  of  Ihc  crop  cycle,  a mil)  inspector  has  but  one  chance 
in  six  or  seven  years  lo  convince  the  grower  they  work  with  lo  change  the  variety  planted. 
Meanwhile  growers  who  arc  doing  well  arc  reluctant  to  risk  changing  to  sorncihing  new. 
Still,  newer  varieties  are  more  discosc-trsi slant  and,  though  they  may  be  of  lighter  wetghi, 
generally  have  higher  sucrose  yields.  If  this  is  the  case,  growers  are  addition  illy  reluctant  to 
switch  varieties  as  they  are  stiji  paid  based  on  the  weight  of  cone  they  grow.  If  mill-wide 
sucrose  quantities  improve,  this  will  be  reflected  in  paymenu  hut  there  Is  still  subslanlial 
economic  incentive  to  slick  with  a lieavier  vanciy  regardless  of  sucrose  content. 

Another  benefit  of  the  improved  varieties  is  to  provide  a belter  mix  of  early*, 
medium-  and  laic-maturing  varieties.  Naiionvridc.  Flores-Caceras  (1995)  estimates  Ihe 
breakdown  between  early-,  medium-  and  late-maturing  varieties  was  23%  lo7l*  lo  6%. 
Many  mi lls  are  hoping  lo  improve  on  this  and  tliereby  be  supplying  their  mills  with  mature 
cane  for  a longer  period  of  lime,  The  concept  is  explained  using  this  simple  gniph  (Figures 
3-2a  and  3-2b)i 

1^ 


Figurc  3-2n  Sucrose  Levels  in  Sugarcane  Figure  3-2b  Sucrose  Levels  of  Varieties 
ofOneVarieiy  with  Differing  Maturity 


The  picture  on  the  left  represents  the  meluriiy  of  cane  of  one  ’ 


. While  the  mill 


may  .stagger  planting  and  thereby  stretch  out  the  period  of  majinnim  raatunty,  there  will  .still 
be  much  higher  .sucrose  contents  during  the  period  from  January  to  March  than  there  will  be 
dunng  the  beginning  or  the  end  of  the  harvest  season.  Tlie  picture  on  the  right  depicts  a 
scenario  with  different  varieties  maturing  at  different  times  with  the  result  that  the  mil] 
harvests  mature  sugarcane  for  a larger  period  during  g the  harvest. 


Conserving  secdcane  is  a simple  new  technological  development  being  promoted 
throughout  the  country.  The  technique  involves  spacing  20  cm.  chunks  of  seed  cane 
approsimalclyevcryWcm.  apart  as  opposed  to  the  iradilionul  method  of  laying  the  sccdcane 
rou^ly  end  to  end  when  planting.  This  redaccssced  cane  costs  by  S6%.  The  fewer  plants 
compensate  in  sire  for  their  smaller  namber.  since  Ihey  need  not  compele  with  so  many  other 

of  the  planting  is  done  by  hand  to  ‘provide  employment  for  the  workers"  and  because  rows 
are  generally  loo  narrow  for  a tractor  to  pa.w  through. 

No*  and  l*ow*tlll  Techniques 


mill  Is  using  a green  harvest  (as  opposed  to  burning  the  cane  before  harvesting)  and  then 
leaving  the  leaves  and  tips  of  the  sugarcane  on  the  field  where  Ihey  are  rather  than  cleaning 
them  off  the  field.  The  advantages  lo  this  technique  are  as  follows:  a)  There  is  no  need  to 
remove  the  leaves  and  lips;  b)  die  leaves  and  lips  provide  some  feniliaer  so  that  less  fertilizer 
is  needed:  and  cl  the  leaves  and  lips  shade  the  sun  so  that  less  herbicide  Is  then  needed. 
Difference  between  the  traditional  method  and  the  new  method  on  a per-heclare  basis  arc 


demonstrated  in  Table  30.  The  new  ntethod  advocated  in  the  table  also  emplovs  the 
scedeane  conservation  meihodoloj^  described  above.  The  cost  comparisons  in  Table  3-3 
were  used  by  one  mill  to  explain  in  growers  ihe  advantages  of  the  new  method.  Another 
advantage  of  not  burning  cane  is  more  global  in  lenns  of  airtjuality.  Adapting  loagrcen- 
harves!  lechnolog)  may  havecosi  advtiniugcs  in  Ihe  future  as  pollution  controls  may  resirici 
burning. 


Table  .3..h  Costs  and  Difference'  belncen  .Ncu  giij  Old  .MethisJ  ot  Tending  SusMrc.uie 
Traditional  Method  New  Melhod 


Raking  and  Burning  Tru.sh 
Weeding  (2X) 

Herbicide  Applicalinn 
Herbicide 

Rowing  Trash 
Green  Harvest  thrsfeost) 
Burned  HnrvesI  thrs/cost) 
Totnis  tGreen/Bumed) 


Labor  Ihrs.)  C'nsl 


Labor  (bra.)  Cost 
0 SO 

10  $200 

2.5  liters  S2I3 


5 $100 

IS5320 


5152Q/$1360 


$873/S7)3 


The  traditional  method  involves  raking  and  burning  ^ra.sh"orlhe  leaves  and  lips. 
This  requircs  approsimaiely  five  hours  of  labor  at  a cost  of  S 100,  which  is  unnecessary  in  the 
new  method.  Less  labor  is  used  in  herbicide  application,  nnd  less  herbicide,  loo.  Planis  need 
to  be  ihinned  out  using  the  old  planting  strategy  (this  cost  is  only  incurred  during  the  first 
year  of  the  plant),  and  trash  must  be  raked  into  a row  during  the  first  year  when  using  the  new 


siralegy. 


The  (o(al  co!^  uic  prc^cnted  for  both  mcihods  conisidcnni  ihe  cuse  of  both  j green 
hnrvesi  nnd  a biimnl  hnrvesi.  Harvest  costs  arc  the  same  In  either  case,  sod  so  for  both 
mcthixis  the  burned  harvest  is  cheaper  The  totoJs  usirrg  a green  htirvest  am  SI 520  for  the 
traditional  meiliod.  as  opposed  to  S873forthc  new  method.  For  a burned  harvest,  the  totals 
am  S1360  and  S7 13,  using  the  old  and  new  strategies  respectively.  The  field  supervisor  from 
the  mill  providing  the  information  argued  that  the  yields  for  both  methods  were  the  .same  per 
hceinre,  or  if  anything,  they  were  higher  using  the  new  method. 

Other  variations  on  this  type  of  technology  are  that  some  mills  advocate  spraying 
herbicide  on  the  leaves  and  then  plowing  the  leaves  under,  and  still  others  are  cleaning  the 
leaves,  mulching  them  with  soil  and  then  replacing  the  mixture  on  the  field. 

Harvest  Tcchnologiea 

Because  the  fields  ate  so  ,small  and  sometimes  discontinuous,  the  harvest  is  a crucial 
step  in  cane  processing  and  the  largel  of  much  rescateh  and  experirttemation.  Three  of  the 
most  common  areas  of  improvement  described  below  are:  grower  training  and  the 


cane  loaders. 

Grower  Training  and  the  Organization  of  Harvest  Croups 

Since  the  Decrelo  Canero  in  1 991 . growers  are  paid  according  to  the  quality  of  rane 
produced,  or  the  sucrose  eonteni.  The  problem  with  enacung  this  strategy  compictcly  is  that 
It  will  involve  one  more  level  of  quality  testing  and  measurement  at  the  mill  and.  in  the 
minds  many  growers,  one  more  opponunity  for  the  mill  to  short-change  them.  Also  many 
growers  feel  they  should  not  be  pcnaliacd  for  owning  poorer  lands  which  arc  not  capable  of 
producing  high  yields. 


In  lipiie  of  this  m:»i^tancc.  msny  mills  feel  lhai  [heir  bc?>r  long*njn  siralegy  is  lo 
educate  grower  aboiil  (he  sucrose  coalenl  of  sugarcane  and  ihc  importance  of  transporting 
already  burned  and  barvc.sicd  sugarcane  as  quickly  as  possible  to  mills  lo  prevent  further 
sucrose  loss.  These  mills  would  like  lo  move  lowanl  the  day  lhal  Ihe  mill  mcmly  assigns 
growers  a dale  upon  which  the  cane  will  be  accepied  al  Ihe  mill,  leaving  Ihc  rasl  of  the 
decisions  10  the  growers.  Asan  inicnnediary  step,  mills  are  encouraging  Ihc  organizaiiun  of 
harvest  groups,  which  coonJinnic  machinery  and  labor  f«  the  harvest  among  Ihcmseh'ca  with 
harvest  group  rcprc.scmniivcs  acting  ns  intermediaries  with  the  mills.  The  mills  still  do  all  of 
the  sampling  and  testing  of  the  eanc  to  determine  the  harvest  schedule,  but  with  harvusi 
groups  the  idea  is  some  of  Ihc  equipment  and  labor  will  be  managed  by  the  groups.  Pcriiaps 
most  importantly  the  harvest  groups  should  begin  lo  plant  all  of  the  same  varieties,  so  that 
they  can  be  farmed  together. 

Many  people  .suspect  lhal  averaging  sucrose  conicnus  over  frowets  within  the  same 
harvest  group  svill  be  the  nest  logical  sicp  in  o .slow  movenKnt  toward  payment  of  individual 
growers  on  a sucrose  conlenl  basis.  Another  advnniagc  is  lhal  by  removing  the  mill  from 
some  of  Ihe  harvest  management,  ".sabotage  burning"  of  the  cane  will  be  discouraged.  At 
present  mills  are  often  forced  into  hiirvcsiing  prior  to  schedule  because  the  burned  cane  loses 
sucrose  coniem  rapidly. 

Greeri  Harvest 

As  shown  in  Table  3-1,  harvesting  sugarcane  without  burning  it  fits  is  a more  costly 
harvest  pmcc,vs  though  It  also  has  advantages.  The  advantages  are  pri  manly  lhal  cane  which 
has  not  been  burned  both  possesses  more  sucrose  and,  more  importantly,  loses  sucrose  more 
slowly  once  cul.  A major  problem  with  sugareone  harvesting  is  lhal  sucrose  conlenl  is  lost 


from  ihc  momcni  ihc  canc  is  cui  and  consequenily  ii  is  importanl  to  ensure  Ihe  cane  is  ground 
within  about  48  hours.  This  requires  complicated  organisation  of  the  harvest  and 
trunspottalion  proces.ses,  much  of  which  has  to  be  decided  at  the  last  minute  due  to  changing 
weather  puttcras  where  rain  impedes  fire  Burned  sugarcane  aJso  begins  to  lose  its  sucrose 
and  must  be  cut  as  soon  as  possible  after  the  burning.  All  of  this  coordination  must  occur 
keeping  in  mind  the  objective  of  maintaining  a. steady  stream  of  cane  loihe  mill  so  lhatthc 
machinery  and  staff  is  never  idle.  One  sugar  researcher  estimated  an  average  of  6 to  7 tons 
more  of  sugarcane  is  harvested  per  hectare  when  the  cane  is  cut  green,  which  more  than 
compensates  for  the  extra  harvesting  cosis. 

I.oudcrs  and  "Burros'' 

In  Veracruz,  while  almost  all  of  the  sugarcane  Is  harvestird  by  hand,  it  is  not  all 
loaded  onto  the  trucks  by  hand.  Automatic  cane  loaders  are  popular  and  can  be  used  in  places 
where  mechanized  harvesting  is  not  feasible.  Loaders  save  40-50%  of  Ihe  labor  required  to 
complete  Ihe  harvest.  However.  Ihc  auioraalic  loudeis  do  not  screen  the  canc  the  way  laborers 
can.  and  .so  the  qualilyofihe  cane  is  not  quite  us  good  when  it  reaches  Ihc  mill.  In  an  effort 
to  resolve  some  of  this  prohlera.  a simple  device  has  been  developed  and  has  been  adopted 
by  many  mills.  It  is  a mcial  rack,  which  is  used  in  the  field  to  lift  the  sugarcane  off  Ihe 
ground  when  stacked,  and  the  loader  then  lias  Ihc  canc  oB  the  rack  instead  of  off  of  Ihe 
ground.  This  prevents  entrance  of  extraneous  matter  into  Ihe  mills.  The  technology  was 
developed  in  Veraciuz  by  a mill  manager. 

These  six  examples  of  new  technologies  arc  by  no  means  an  inclusive  list.  There  are 


I raanagcmenl.  vanous  types  of  mechanization,  irrigation 


and  many  more.  The  examples  meniioned  hen;  however  are  good  examples  of  ihe  type  of 
locaiioii'Speoinc,  low-technology  intpfovemetux  which  are  common  and  which  at  least  in 
pan  account  for  the  improvemenix  occurring  in  both  Held  yields  and  in  rociory  sucrose 
recovery  rates. 

Research  and  Devclopnwnt 

Since  the  notional  sugar  research  insiiluie  closed  in  I9W  (IMPA).  Iherc  has  been 
much  concern  in  the  mduslry  ahour  (he  future  of  research  and  development.  While  Ihe  loss 
of  public  research  is  a valid  point  of  concern^  other  suuciure.s  are  joining  in  to  replace  the 
I0S.S.  What  is  clear  at  Uits  juncture  are  two  points;  First,  lhar  sugar  researchers  are  networked 
amrmg  themselves  and  though  IMPA  is  closed,  ihe  researchers  arc  generally  still  working 
elsewhere  and  are  communicating  oirsong  themselves.  Second,  new  institutions  ore  stepping 
up  to  fill  the  void  left  by  IMPA's  closure.  Below  is  a list  of  existing  national  structures  which 
are  performing  research  and  esiension  In  this  urea. 

Sugnr-prnduclng  Cortsorliums 

Because  many  of  Ihe  new  mill  owners  arc  part  of  la^r  censortiums.  the  consortium 
is  now  becoming  a source  of  research.  Some  larger  consoniums  may  have  separate  research 
ruciliiie.s,  and  even  the  smallest  of  mills  generally  has  an  cxpcrimenlul  plot  where  the  chief 
of  production  ts  happy  to  reptwi  on  the  latest  trends  problems  and  technologies  occurring  in 
Ihai  particular  mill.  This  source  of  human  capital  is  important  to  note  because  given  the 
geographic  diversity  of  the  mils  in  Veracruz,  it  is  often  lhar  a technology  used  atone  mill  is 
completely  inappropriate  in  another.  For  example,  mill  field  engineers  arc  always  clear  about 
the  number  one  threat  10  their  cri^s,  be  it  pest  or  disease,  but  this  ranges  from  the  painied 


Mosquito,  10  leaf  nist.  lorats  across  the  state.  Frequently,  what  is  the  number  one  problem 
in  one  mill  is  noncsistenr  in  another. 

Assodatfon  of  Sugar  TechoDlof^v  Researchers 

There  esisis  un  association  of  sugar  technology  researchers  in  Mexico,  which 
reguittriy  has  well  uttended  regional  and  national  meetings.  Papers  are  presented  on  all 
varieties  of  technological  innovations  from  Ihe  low  input  strategies,  to  biological  comrol  to 
payment  mechanisms.  It  is  unclear  to  what  extent  lechnology  is  shared  at  these 
meetings— some  mills  or  consortiums  may  guard  some  of  their  innovauons  carefully— but 
the  community  of  researchers  is  still  bound  with  famiiiarity.  and  the  regular  mcettngs  help 
foster  this  spirit  of  shared  knowledge. 

Owners'  Research  .^talion 

Sugarcane  variety  breeding  is  primurily  being  provided  by  a resenreh  station  in 
Tapachula.  in  Southern  Mexico,  which  is  sponsored  by  the  chamber  of  mill  owners.  Some 
industry  expens  have  expressed  concern  about  Ihe  long*njn  adequacy  of  this  station.  It  may 
indeed  be  limited,  but  technicians  at  the  mill  level  arc  again  beginning  to  participate  in 
research  at  Ihe  encouragement  and  support  of  ihe  chamber  of  owners 
L'niversidas  and  Other  Research  Inslilulioiis 

A number  of  other  reseaich  insrirulions  participate  in  sugar  research  and  cxlensiun 
Ihiou^Dul  Ihe  country.  For  example,  the  Universily  of  Vcmciuj  conducts  short  courses  in 
sugar  mnnagcmenl  and  lechnology  for  industry  people.  Recently  the  Univcrsiiy  began  a 
Master's  program  which  covers  all  facets  of  sugar  ptrxhiclion:  field,  fxiory  and  market.  This 
latter  program  is  sponsored  in  pan  by  GEPLACEA.  n cooperacive  organiaalion  of  sugar 
exponingcounlrics  from  Latin  America  and  the  Caribbean.  Faculty  for  ihis  program  come 


from  mhcruniversilies  ill  Mexico,  such  us  ihe  nalional  a|rieullunil  universily  in  Chapingo. 
Tic  Cenier  for  Research  ami  Technological  Assislance  in  Qucrcuim  (CIATEQ).  has  assisted 
some  mills  in  designing  innovaiive  harvesting  techniques  and  ngriculluraJ  leseatch  ingcneiul 
topics  such  as  irrigation  occurs  within  Ihe  Institute  of  Pasigniduaic  Research  cenlets 
throughout  the  country. 

Ltxiking  Ahead 

li  may  be  pnssihie  that  several  shifts  in  the  relationship  between  sugarcane  growers 
and  mills  will  continue  to  develop  indirroions  that  improve  social  efficiency.  Improvements 
in  social  efficiency  can  be  thought  of  as  improvements  in  sugar  produciion  which  do  not 
sacrifice  social  objectives.  Assuming  IhnI  one  of  Ihc  social  objectives  is  to  maintain  a large 
number  of  small  producers  (while  not  necessarily  alt  existing  producers),  that  anoihct  is  to 
reduce  the  icvcl  of  antagonism  bciwecn  grower  and  mill  and  that  still  another  is  to  reduce  the 
bureaucracy  at  the  mills,  the  socially  cfTlcieni  path  may  include  some  coordination  among 
growers  and  a decreased  involvement  of  mills  in  the  actual  cultivation  process. 

Planting  Together.  Payment  Together 


relationship  has  cenain  advantages,  it  is  costly  in  that  it  is  time-consuming.  Inspeciore 
interviewed  reponed  spending  from  30%  to  90%  of  their  lime  filling  oul  Ihe  paporworti  for 
Ihcir  growers'  accounts.  Some  mill  personnel  instead  ate  inoking  forward  to  Ihe  time  when 
growers  will  only  receive  credit  if  they  have  organized  Ihemselvcs  into  groups  with  a 
minimum  of  20  heclares  to  be  farmed  together.  Ac  this  point,  Ihe  logical  transition  to 
paymeni  for  sucrose  cement  could  also  begin  to  occur  using  Ihe  larger  fanning  units, 


Similarly,  Hnoncing  can  begin  to  occur  direciiy  Ihrough  the  cooperative  groups.  Thcujida] 
irudiiion  wiil  be  very  userui  in  this  transition  Ifit  isto  devciop. 

It  must  be  remeinbered  however  that  the  ejidai  system  is  not  one  focused  on 
cooperative  fniming.  nor  hits  dicre  been  an  indigenous  tradition  in  this  direction.  Instead,  the 
tradition  has  been  based  on  individual  plots  within  a communni  limd'U.sc  structure.  For  this 
reason  it  may  not  be  realistic  to  expect  that  cooperative  growing  will  come  inio  existence. 
The  most  obvious  alternative  wiiuid  be  to  see  land  concentration  in  the  hands  of  fewer 

Declining  Focus  on  Mill 

If  the  mills  could  remove  themselves  from  the  parallnancial  role,  the  inspectors  could 
instead  focus  on  their  task  of  increasing  yields,  and  efficiency  might  improve  again. 
Ultimately,  the  mills  may  remove  tliemselvcs  from  growing  and  harvesting  of  any  cane, 
though  this  aliernanve  is  probably  very  far  in  the  fuiure.  At  present,  any  decline  in  the  rolot 
that  mills  play  will  need  to  be  filled  by  someone,  primarily  to  lake  the  lead  in  direcling 
cultivation.  Yet  there  is  no  strong  candidate  to  do  this  other  titan  the  mills,  and  until  growers 
begin  to  take  the  cmrcprencurial  role,  or  to  develop  their  own  institutions  to  replace  the  lead 
roleof  the  mill  this  structure  is  perhaps  too  firmly  a.ssocinlcd  wiih  sugar  mills  to  be  replaced 
any  time  soon. 

Mills  too  have  traditionally  been  institutions  of  rural  development,  slimulairng  road- 
building, schools  and  clinic  locations  (Perdomo-Bueno.  1995).  In  some  cases,  the  majority 
of  houses  in  the  mill  environs  are  also  owned  by  mills.  Bur  rhi.s  role  is  declining  with  the  null 
pnvatizaiion  and  with  olher  trends  in  nirai  development  nationwide.  Mill  owners  air  not 
anxious  to  continue  in  their  role  as  maimeirancc  compnnies,  and  thus  housing  is  slowly  being 


scld.  loo.  Il  is  ineviibblc  ihji  the  miil.s  gcneraic  economic  activity  around  them  and  wlii 
remain  focal  points  of  rural  economic  acliviiy,  but  in  the  future.  Die  difference  may  be  that 
this  activity  will  beeconomieally  independent  of  the  mill. 

Summary 

The  relationship  between  grower  and  mill  within  Ihe  sugaicnne  industry  in  Mesico 
is  undergoing  a sliift  which  transfers  some  responsibility  and  potential  reward  toward  the 
grower  and  away  from  the  mill.  There  is  some  debate  about  whether  this  can  occur  or  not. 
tliat  is.  whether  the  growers  arc  capable  of  accepting  increased  responsibility.  There  are  also 
mised  feelings  among  mill  staff  as  to  whcihcr  this  is  desirable  or  not.  Cenuinly  the  history 
of  antagonism  suggests  Ihut  growers  have  been  ready  to  accept  greater  responsibility.  The 


crux  of  this  relationship  actually  occurs  between  the  mill  inspectors  and  the  growers  with 
which  the  inspector  works.  If  current  inspectors  were  to  he  allowed  to  redirect  their  effons 
away  from  bookkeeping  activities  and  toward  extension  aciiviiies,  social  effieiency  might 
increase.  Social  cfTicicncy  may  ulso  decrease,  if  the  aJiemati  ve  scenario  occuis,  which  is  vast 
concancraiion  of  the  sugar  land  into  the  hands  of  a few.  This  might  improve  technical  and 
economic  efficiency,  though  the  .social  objective  of  conlribuiing  to  the  well-being  of  rural 
families  may  be  ovcrltx^ed  in  such  a scenario. 


CHAPTER  4 

THE  MEXICAN  SUGAR  INDUSTRY  LN  A SYSTEMS  ENVIRONMENT 

Hjving  covered  Ihc  changing  ^ociopolillcal  srnjciun:  Thei  inf1uence!(  Mexico's  sugur 
influsiiy  in  Chnp[cr2  and  the  gmssrocHs  pruduciion  dynamics  in  ChaplerS.  the  focus  of  this 
study  now  lums  to  an  economic  analysis  of  Ihe  forces  which  dnvc  the  entire  system.  A 
greater  understanding  of  the  complete  .set  of  mechanisms  at  work  auempis  to  shed  light  on 
the  full  implicnlionsof  the  various  changes  now  occurring  nnd  the  possible  implications  of 
future  economic  transitions.  The  first  pun  of  ihe  chapter  describes  the  componenl.s  of  the 
system  and  how  they  inllucncc  each  other.  The  following  section  presents  the  recent 
sirucrurul  changes  txcurring  in  the  industry  and  how  Ihc  impacts  of  these  changes  may 
reverberate  throughout  the  system 

A Systems  Context  for  the  Sugar  Industry 

The  major  components  of  the  sugar  industry  interact  in  a complex  web  of  linkages 
and  iransaciions.  While  all  elcmcnis  ultimately  affect  all  other  elemcws  of  the  system.  Ihc 
linkages  (uirows  in  the  diagram)  tepreseni  impotlani  relationships  bcisvecn  varied  behavioral, 
instiiLiinnal  and  functional  components.  Each  component  is  discussed  below  inthcconlexi 
of  its  systemic  link.s.  A diagram  (Figure  4-1)  that  depicl.s  ihesc  rclaiionships  provides  an 
abstract  idea  of  this  system. 


Phy.sicaJ  Knvironinciit 

The  phyvical  environmenl  or  gcograptiy  of  a %ugan;unc  growing  region  plays  a very 
imponanl  role  in  deremiiiiing  sugarvane  yields.  The  type  of  soil,  urography,  temperaiurcs, 
availability  oi  water,  as  well  as  qaalily  of  Ihc  resources  and  seasonal  liming  and  stability  arc 
all  vastly  important. 

For  esample,  the  authors  of  a field  manual  for  sugarcane  production  in  Meaico 
produced  by  the  national  sugarcane  research  instiluieflMPA),  stare  that  ihe  ideal  condilions 
for  production  urn  long  hot  summers  wiih  adequate  rain  during  the  growing  period  (March 
through  Sepicraberi  and  n dry  climate— sunny  and  cold  hut  not  freezing— during  the  period 
ormuiuraiion  and  harvest  (October  through  Murch)  (Gaioia'Espinoaa,  1984).  Rains  during 
(he  harvest  interfere  with  baming  schedules  whii^  occur  immediately  prior  to  harvest  and 
which,  if  followed,  moaimtee  the  sucrose  content  in  the  sugarcane.  Conversely,  not  enough 
ruin  inhibits  production  of  suenxse  early  in  the  development  of  the  plant.  More  subtly,  lale 
rains  will  increase  sugarcane  yields  in  icmis  of  weight,  but  not  necessarily  increase  the 
qoaniily  of  sucrose  prr^)t>rtioniiie  to  the  ineicased  weight.  Rains  are  also  imponanl  in  Mcuco 
because  less  than  409-  of  harvested  area  has  any  irrigaiion  available. 

Soil  and  elimale 

Sol]  type  and  climate  alTeci  yields  as  different  types  ofsoil  are  more  or  less  conducive 
to  cane  production  and  provide  belter  or  worse  habitats  for  the  various  plagues  and  pesCi  that 
afflici  the  crop  (c.g.,  Palmed  Mosquilo  and  Yellow  Leaf  Rust ).  Topography  also  determines 
yields  largely  ihroughits  mic  in  constraining  cultural  technologies.  In  some  .states,  such  as 
Sinaloa,  the  sugarcane  acreage  is  flat  and  firm,  which  is  appropriate  for  mechanized 


harvcsiing  and  for  irrigaiion.  Much  of  the  land  in  other  stoles,  however,  io  hilly,  rockv  or 
swomp-Ilke,  oil  of  which  reslrici  mechoniaation  ond,  in  doing  so,  affcci  yields. 

Oibcr  components  of  Ihe  sysJem  play  an  ImportonI  pan  in  determining  sugarcane 
yields.  These  are  Ihe  sysiem  of  puyment,  growers,  ilic  mills  and  other  inputs  such  as  fcnilizer. 
pesticides  and  cane  varieties.  Much  of  the  discussion  of  how  growers  and  mills  collahoraic 
111  innucncc  production  is  covered  in  Chapters.  The  role  played  by  the  system  of  payment 
Is  also  described  earlier  in  Chapter  2 but  a brief  summary  of  these  concepts  will  serve  to 
explain  the  diagrant. 

Forihe  purpose  of  understanding  the  diagram,  the  term  "yield"  can  be  thoughl  of  in 
its  composite  form,  in  terms  of  Ions  of  sugar  produced  perheclaic.  in  this  sense,  mills  not 
only  infliienco  yields  indirectly  through  gtowers.  but  aJso  through  the  effcoiivencs,s  of  their 
own  milling  processes.  The  collaborative  process  between  growers  and  mills  of  harvesting 
the  sugarcane  will  also  play  a very  important  role  in  determining  yields. 

The  sysiem  of  payment  for  cane  plays  a large  role  in  inlluencing  yields.  The  yield 
concept,  sugar  produced  per  heciarc,  is  the  productive  objeccive,  and  yet  the  mixed  payment 
system  still  rewards  growers  by  weight  of  cane.  Hence  If  the  system  were  to  only  reward 
sucrose  content  (the  sugar-producing  component  of  sugarcane)  more  sucrose  might  be 
produced  than  under  ihe  current  system.  For  example,  the  lip  of  Ihe  sugarcane  is  a fibrous, 
spongc-like  piece  of  the  stalk  which  has  no  sucrose  in  it- Because  of  Its  sponge  like  quality. 
It  IS  actually  deirimenial  to  sugar  production  because,  while  generating  no  sucrose  in  and  of 
itself.  It  soaks  up  sucrose  in  the  grinding  process  and  actually  decreases  the  amount  of 


sucrCBC  wtiirii  would  oiherwise  be  cxiiacied.  Under  ihe  currcm  sysicm  of  poymem  hovwver. 
a glower  will  aciuully  be  rewarded  for  including  Ihcsc  lips  by  being  paid  for  iheir  weight! 


same,  then  thecosLs  per  unit  of  oulpul  arc  decreasing  Coats  ofeane  ore  bum  by  and  dierefore 
have  Che  grcuiest  imparl  on  growers.  Costs  however  uic  becoming  more  imporianc  as  the 
system  becomes  more  markel-drivcn  because  absolute  costs  play  a rote  in  determining 


as  influencing  esporu  in  the  diagram. 

A dolled  line  indicuies  that  coals  .should  uFfecI  sugar  price  delcrminaiion.  This  has 
probably  nol  yci  occurred  because  ihe  price  of  sugar  has  only  recenlly  been  determined  by 
ranikei  forces.  If  costs  of  milling  drop  as  they  might  be  espeeted  to  with  decreasing  nurabets 
of  laborers,  dien  a compeUtive  market  can  be  espeeted  to  result  in  a lower  sugar  price.  This 


feieemage  of  the  sugar  price.  In  this  case,  it  is  Interesting  to  note  that  due  to  the  fixed  ratio 
of  cane  price  to  sugar  pnee,  growers  would  prefer  that  millers  reaped  higher  prollis  than  for 
mrllers  to  allow  prices  to  fall. 

Competing  Crops 

Crops  which  compete  with  sugarcane  for  land  use  affcci  growerr  in  Icrms  iif  the 
intcnsiiyufiiipuLs  used  forsugarlsuch  os  lime  and  luhorl.  which  depends  at  leusi  parllyon 


arc  pan  of  growers’  ever-changing  opiimieniion  schemes  und  may  occupy  mom  or  less  of 
land  imdilionnlly  used  for  sugarcane.  The  best  caample  of  this  can  be  found  in  the  northern 


pan  of  ihe  Male  of  Veracniz,  which  since  Ihc  1980s  has  been  more  ami  more  succeiifLl  in 
ciinjs  pioilucdon.  Here  land  used  for  sugarcane  dropped  from  30.000  ha.  employing  two 
sugar  mills  lo  about  S500  ha.  ai  prescni  with  one  mill  having  shut  down.  Growcni  in  ihis 
region  maller-of-facllj  slate  they  look  ai  relaiivc  prices,  aniicipale  relalivc  prices  between 
cane  and  ciinis  and  allocate  land  for  each  crop  accordingly.  Because  citrus  prices  are 
anticipated  10  decline  rvlalivc  to  sugar,  some  of  the  land  which  convened  away  from  sugar 
is  currently  being  replanted  to  sugar. 

Especinlly  because  of  the  medical  and  pension  benefits  provided  by  IMSS  and  Ihe 
access  to  credit,  it  is  not  likely  that  growers  will  shift  all  of  their  land  out  of  .sugar.  More 
likely  Is  Ibai  they  shift  the  majority  of  their  land  out  of  sugar  while  preserving  .some 
sugarcane  in  order  lo  receive  bcnelils.  Thi.s  suaiegy  doubly  hurls  sugar  milist  not  only  is  Ihc 
land  in  sugarcane  decrca,sed.  bui  Ihe  remaining  land  is  less  compacl.  The  disjointed  plots 
create  an  economics  of  scale  disadvantage  because  of  the  increased  cosis  of  Iransponing 
equipment  and  work  crews  around  to  many  number  of  small  plots.  It  is  much  easier  to 
hnrvc.siand  o^anize  cultivation  when  separate  plots  are  next  to  one  another. 

Grower  Households 

The  national  economy  also  influences  the  imponiince  of  sugarcane  lo  a family, 
because  events  like  the  recent  peso  devaluation  and  economic  crisis  threaten  household 
secuniy.  A related  effect  may  be  that  the  number  of  growers  increases  without  a parallel 
increase  in  .sugarcane  acreage.  Due  lo  families  splitting  up  small  cane  farms  among  offspnng 


Grower  unions  are  both  the  represetuative  group  for  growers  and  the  governing 
bodies  for  growers.  In  this  way  the  Iwo  dislinci  elements  of  Ihc  system  affect  each  other. 


In  (he  (Jingram  (FiguFC  4'l),  a double  line  connccca  consumer^  wild  mills  to  signify 
lhat  Ihe  vcitiuatly  inicgnued  mllK  ore  consumers  loo.  Consumption  is  divided  loughly  evenly 
between  doimsiiic  consumers  who  u.sc  sugar  for  household  consumption  and  industrial 
consumers  who  use  sugar  as  an  input  to  another  product  such  as  soft  drints  or  baked  goods. 
The  industrial  users  who  are  also  sugar  mill  owners  have  distinct  interests  from  Ihe  other 
industrial  users  who  have  no  particular  allegiance  to  sugar  (Anioniu.s-Oonzaicz.  1997>. 
klence  it  is  the  integrated  mills  who  can  ai.so  be  considered  consumers. 

Consumers 

Overall  consumption  in  Mekico  is  still  uspccicd  to  remain  flat  or  slightly  decrease 
for  the  1997/98.  This  is  due  lo  substitution  of  allemolivc  sweeteners,  lolhe  economic  crisis 
and  declines  in  GDP  and  lo  increased  impores  of  sugar<omaining  products.  As  seen  in  the 
diagram,  these  factors  which  determine  consumption  probably  in  turn  determine  the  quantity 
ofesponsmorcihun  anything  else  (see  Chapter?), 

Federal  Government 

The  federal  government  plays  a major  role  in  this  system,  and  again,  some  of  the 
insiitulional  details  of  this  role  are  covered  more  fully  in  Chapter  2.  Briefly,  the  government 
policy  affeeu  eschange  rates,  which  play  an  iraponanl  role  la  the  significance  of  the  world 
sugar  price,  which  then  affects  espoits.  The  federal  govemracnl  also  directs  the  policy  of 
SECOR  which  regulates  imports  and  espottst  IMSS,  which  provides  medical  and  pension 
benefits  to  growers;  and  FINASA,  which  provides  ftnancing  to  the  industry.  In  turn,  the 
federal  goverameni  is  influenced  by  growers  through  their  unions  and  by  the  chamber  of  mill 


Using  Ihs  Syslem  as  a Cognitivt  Tool 

The  recent  major  tkvelopnrenu  in  the  Mexican  sugar  industry  affect  components  of 
the  syslem  differently.  Four  current  developments  will  be  considered  in  terms  of  how  they 
may  influence  the  entire  .system  as  diagramed:  the  newly  libemied  price  ofsugann  Meiico; 
the  newsysiem  of  payment  for  cane;  changes  in  social  securi^  access  and  structure;  and  the 
new  land  lenore  sysiem  with  Its  impi  lent  ions  for  landconceniiation. 

Mhemted  Price  nf  Sugar 

The  price  of  Mexican  sugar  has  been  controlled  by  the  government  up  uniii  1996. 
From  the  systems  diagram  we  can  sec  that  the  chamber  of  mill  owners,  consumer,  cosis  and 
world  prices  all  inflLcncc  the  price  of  sugar.  The  sysiem  embodies  how  the  sugar  price 
affecis  cane  payment  to  growers,  the  mill  owners  and  consumeia.  Following  the  flow  of 
arrows,  the  cane  payment  then  affects  the  mills,  the  yields  and  growers.  Yields  affect  costs; 
costs  ofTecl  growers;  and  costs  affect  exports. 

Suppose  the  price  of  sugar  increases.  The  payment  for  cane  will  auiomuiically  rise 
loo.  inspiring  even  in  the  short  mn  greater  intensity  of  inputs  and  higher  yields.  Higher  yields 
suggest  cither  an  increase  in  capons  or  an  excess  of  supply.  In  the  case  of  excess  supply,  this 
would  plate  downward  pressure  on  prices,  hi  the  case  of  increased  exports  however,  at  least 
two  different  scenarios  ate  possible;  Fust,  it  is  possible  that  the  increased  expons  would  go 
to  the  world  market,  and  then  in  accordance  with  the  formula  for  cane  payment,  prices  to 
growers  would  fall,  thereby  dampening  the  initial  anlicipulcd  increases  in  yields.  The  second 
possibility  Is  that  some  of  the  exports  would  go  to  the  U.S.  market,  where  the  pnee  would 
be  comparable  to  the  Mexican  sugar  price  or  higher:  in  this  case,  there  would  be  lui 
sccondaiy  dampening  effect  im  cune  production, 


On  ihe  con^umplion  side,  »e  can  see  from  Ihc  diagram  ihalconsuniefs  would  also 
be  affecied  by  an  increase  in  sugar  prices.  In  turn,  consumer  behavior  impacts  HFCS 
consumption,  and  in  ibis  scenario,  imlusirlal  consumers  would  very  likely  use  mom  of  the 
HFCS  subsliluie.  Conversely,  if  the  price  of  domeslic  sugar  were  la  fall  (foresaniple,  due 
loan  unwillingness  to  eapon,  or  failure  on  ihe  pan  ofSECOFlio  grant  espon  peitnission, 
hoib  creming  excess  supply),  this  would  impnci  cane  payment  and  consumers  most  directly. 
Carw  payment  would  decline  favoring  less  inlenslve  use  of  inputs,  huning  yields,  increasing 
costs  and  dccmasing  exports.  At  the  same  time  consumers  would  be  more  ntlnKied  to  sugar 
and  likely  purcha.se  less  of  Ihe  suhstilutc.  These  scenarios  an:  nddieased  theoretically  in 
Chapter  7, 

With  the  aid  of  Ihe  diagram,  analysis  of  Ihe  impacts  of  price  changes  con  be 
summarized  as  follows;  A higher  domestic  pace  would  result  in  increased  supplies,  and 


the  US  is  not  guaranteed.  Exporting  to  the  United  Siale.s  would  not  have  the  dampening 
effect  on  production  through  lower  prices  to  cane  growers  that  exporting  to  the  unirld  market 
would  have.  A lower  domestic  price  would  help  consumers  and  discourage  the  u.seof  Ihe 
substitute  while  discouraging  production  nnd  decreasing  exports.  This  laiicr  situation  could 
produce  the  countervailing  result  that  deerca-sing  die  quantity  of  expons  to  the  world  market 
would  increase  cane  payments  and  encourage  supply.  Tlie  opposite  would  be  true  for  a 
decrease  in  exports  to  Ihe  United  Slates— ulli male ly  this  would  diKourage  supply. 


Chungs  in  (he  Sysleinnf  Pusmvfil 


TTic  syilcm  of  paymcm  for  caiic  lius  a hi&Tory  of  slow-movini  chongrs.  The  cunenl 
syiiUMn,  IS  disonguished  hy  Ihree  nilidivciy  new  developmenLs.  First,  there  is  a movemeni 
reward  paymem  for  sucrose  conleni  as  opposed  to  weight  of  raw  raaienai.  This  mechanism 
provides  inoiivalion  for  berret  harvcsiing  techniques,  planting  of  belter  varieties  and 
reduction  of  extraneous  malerials.  The  second  new  development  is  that  the  mills  must  pay 
according  to  the  amouni  of  sucrose  they  theoretically  can  csiraci  rather  than  what  they 
actually  exlraci.  The  third  new  development  is  lhal  the  hase  sugar  price,  from  which  cane 
prices  wilt  be  token  is  newly  defined  in  accordance  wrUi  the  weighted  overage  equation 

In  the  diagram,  ihc  .system  of  cone  payment  is  shown  to  influence  cane  growers, 
yields  artd  sugar  mills.  The  scenario  considered  is  adynamic  progression  toward  payment  per 
individual  grower  for  quality  of  sucrose.  This  is  an  ongoing  process  which  most  industry 
analysts  agree  will  conimue  regardless  of  other  industry-wide  events.  While  ullimaicly 
moving  toward  a system  which  will  pay  growers  according  lo  the  sucrose  conleni  each 
produces,  the  process  may  include  moving  from  mill-wide  sucrose  content  averaging  lo 
smallergtoupingsofaverages  such  as  harvest  group  averages,  or  ejidal  averages.  Under  Ihis 
scenario,  mills  may  have  lo  pay  more  for  Ihe  raw  maieiial,  bui  Ihcy  should  gel  more  for  Iheir 

Growcis  will  he  affected  because  Ihe  inecnlivc  lo  free-ride  will  be  decreased  bringing 
good  farms  and  farmers  higher  incomes  than  at  present.  Farmers  with  poorer  management 
will  receive  lower  incomes.  It  would,  on  average,  bring  lower  incomes  to  farmers  with  poorer 
larals  and  higher  incomes  to  those  owning  superior  lands,  Such  higher  incomes  would 


provide  ircenlives  coward  specialization  of  the  industry  in  the  hands  of 'better”  fatmers. 
Ultimately  the  tendency  tnighi  be  toward  greater  eonccntration  of  land  and  possibly  toward 
changes  in  acreage  farsTted  due  If)  renial  and  purchase.  Expetience  shows  that  the  sucrose 
content  payment  policy  mi^l  also  cause  tamplaims  from  farmers  with  poor  lands  to  turn  to 
fherr  unions. 

Yields  in  terms  of  sucrose  .should  also  incTeise  due  to  efficiencies  resulting  from 
changes  in  the  payment  system.  Improved  yields  would  stimulate  cost  decreases,  making 
export  of  sugar  mom  feasible. 

Change  in  the  Role  of  Benefits 

It  is  possible  that  some  marginal  faimenr  on  marginal  land  who  merely  maimarn  land 
for  Ihe  purpose  of  receiving  [MSS  bcncfiLs  may  exit  when  facing  changes.  This  situation  may 
impoct  acreage  planted  lo  cane.  Also  farmers  on  good  land  with  high  opportunity  cosl.s  may 
convert  their  cane  to  the  competing  crops  (e.g.,  citrus  in  Vcractuzl  as  IMSS  benefiis  become 
more  difficult  to  receive.  A loss  of  acreage  can  affect  mills  as  mills  need  steady  supplies  of 
.sugureane  to  be  efTtcient.  Mills  however  much  prefer  beuer,  more  conccmralcd  lands  to  work 
with,  rurlier  than  fractioned,  marginal  or  even  mediocre  quality  land. 

Hence  the  two  major  impacts  that  can  be  predicted  to  be  associated  with  the  decline 
of  the  mill/IMSS  telationdrip  nre  a)  change  in  Ihe  land  with  marginal  lands  moving  oul  of 
production  and  b)  decreased  role  of  the  unions.  Both  of  these  effects  may  be  overstated 
however  by  looking  at  the  changing  numbcreofproducens,  because  Ihe  number  of  official 
producers  Isaniflcially  Inflated  alpre.seni. 


RiTumi  of  Article  27 


Reluming  to  the  systems  conicil  for  the  sugar  industry  (Figured- 1 ),  the  change  in 
article  27  can  bethought  oftts  u change  in  the  Federal  Govemnicm  policy  toward  growers. 
This  policy  directly  affeas  growers  unions.  [MSS.  the  chamber  of  null  owners  and  the  unit 
of  production  (Ihe  loiter  through  land  -tenure  legislaiioiti.  Indirectly  the  change  in  policy  is 
llhely  to  arfcci  a)  cone  growers:  h)  yields,  costs  and  exports;  c)  the  sugar  mills;  and  possibly, 
d)  the  domestic  price  of  sugar.  Growers  will  be  afrecicd  through  unions,  access  to  IMSS. 
through  the  mills  and  through  lower  costs  if  economies  of  scale  exusl. 

Summary 

The  sot  of  relationships  shown  in  the  systems  diagram  demonstrate  that  there  arc 
three  cotnponents  of  the  system  which  have  mote  rnicrrelaiionships  associated  with  them 
than  the  others:  Cane  growers.  Sugar  mills  and  Yields.  While  critical  components  in  the 
system,  they  afso  signal  the  rise  in  emphasis  on  efficiency.  These  coraponenis  could  be 
respectively  reprcscraing  the  social,  sconomic  and  technical  effictency  measures  of  the 
system.  The  priority  placed  on  growers,  grower  households  and  incomes,  remains  an 
imponani  eoraponcni  of  this  industry  hearkening  back  lo  its  historical  roots  in  agrarian 
reform.  The  sugar  mills  represeni  the  new  emphasis  being  placed  on  economic  efficiency 
brought  about  by  the  govemmem's  new  economic  restructuring  policy.  And  the  technical 
efficiency — Ihe  relationship  bclween  inpuls  and  outputs,  or  yields— is  somcihing  for  which 
both  mills  and  growers  naturally  strive  In  order  to  improve  Their  respective  social  and 
economic  efficiency. 

At  this  .same  time.  Ihc  role  of  the  government  is  definitely  declining,  thou^  noi 
enurely  removing  itself  from  the  industry.  Hence,  through  Ihc  complex  .system  of  tmdilional, 


economic  end  political  stpaU,  the  new  Mexienn  augor  induMt>  ix  rnaponding  well  to  the 
nuidtei-bascd  pressures  it  faces  us  a result  of  the  smicrumJ  changes.  By  inaintuiiiing  some  of 
the  original  components  of  the  xysiem.  such  us  Ihe  groweis'  unions,  public  financing  and 
public  governance  of  the  payment  to  growfers.  the  new  components  of  the  system — new  land 
tenure,  new  structure  of  IMSS.  the  new  sugar  price  and  the  new  system  of  payment — appear 
to  be  geneinting  the  expected  and  desired  results,  or  at  least  demonstrating  a potential  to  do 
so  m the  future. 

The  diagram  used  here  is  helpful  in  underManding  the  complicuted  system  os  h relates 
to  cuiicnt  questions  about  Ihe  future  ability  of  the  induslry  lo  compete  with  new  components 
of  the  overall  system  such  os  exports,  U.S.  sugar  prices  and  competition  from  MFCS.  It  is  no 
panacea  and  cure  must  be  token  in  the  interpretulion.  Asa  working  policy  and  munagemem 
tool,  further  validation  and  revision  would  be  appropriate  and  necessary.  As  the  dynamic 
system  expressed  by  the  Mexican  sugar  indu.stty  continues  to  evolve,  the  challenge  lo  policy 
makers  and  industry  managers  will  expand. 


PART  II 


CHAPTERS 

THE  MEXICAN  SUGAR  INDUSTRY 
IN  A "FREER  TRADE"  ENVIRONMENT 

Trends  loword  Irecr  rmdc  ore  now  popular  because  both  ponies  participoiing  can 
Iheoreiically  bencfil  Ihrough  irada.  Though  sugar  has  always  beerr  a highly  proiccicd 
coinniodity  the  world  over,  Ihe  free  iradc  spirii  is  also  beginning  lo  affect  sugar.  Along  with 
the  benelils  from  freer  trade,  however,  corae  greaier  risks  and  greater  competition.  The 
NAFTA  side  agreement  on  sugar  is  described  below  within  a getieral  section  covering  the 
North  Araencan  sweetener  market.  Mexico’s  economic  rasimeruring  Is  then  briefly 
addressed  sepomlcly.  Both  forces  suppon  Ihc  changes  in  the  Mexican  sugar  industry,  and 
both  appear  lo  be  long-run  trends  on  which  the  industry  can  depend  for  many  yearn. 

Sugar  Trade  and  I'rospecLs  for  Mexico 

Inlemational  sugar  trade  Incieascd  in  I99S/96  and  1996/97  and  is  expected  Co 
increase  again  in  1997/98  (USDA,  1996).  The  growing  impoit  needs  of  China,  the  United 
Slates,  Russia  and  Ihe  Philippines,  are  being  mel  by  increased  exports  from  Brazil.  Thailand, 
the  Euiopcan  Unionand  Australia.  As  exports  from  Cuba  have  declined  these  ecu  nines  have 
all  increased  their  share  of  world  exports  In  the  past  five  years. 

World  sugar  trade  is  projected  at  36,2  MMT  raw  value,  up  from  33.8  MMT  in 
1995/97.  Trade  has  been  increasing  as  a shore  of  produclion  and  should  be  at  almost  SOfh  for 
1997/98  (USDA,  1996).  Brazil  is  forecast  lo  export  5.8  MMT  and  supersede  the  European 


Union  (EU)>  which  isforecasi  tocxpoit  S.IS  MMT  nexi  war.  Thaitnnd,  Ausmlia,  Cuba  and 
Ukraine  are  Lhc  next  Tout  largexi  exporting  coumries  and  the  collection  of  all  six  exporting 
coumriea  account  for  70%  of  world  exports. 

Braxil  ix  foiecasl  to  he  the  largest  sugar  pAxJuccr  in  the  world  for  1997/98,  ovenaking 
India  for  the  first  time.  This  is  due  to  a 60%  inoeasc  in  .sugar  production  during  thepist  five 
ycarswhichasaresult  of  irapros«d  varieties  - incroased  acreage  and  the  diversion  of  cane 
from  ethanol  to  sugar  productiott.  Use  of  ethanol  currently  accounts  for  approximately  64% 
of  sugarcane  produciion  in  Brazil,  though  the  ethanol  pro^am  is  scheduled  for  deregulation 
and  prices  may  fall  causing  greater  diversion  of  sugarcane  to  production  of  sugar  lUSDA, 
19961, 

Australia,  which  has  produced  record-breaking  harvests  for  five  consecutive  years, 
is  Improving  in  pan  due  to  new  lechnologiex  (such  as  grccn-harvesiing)  and  increttsed 
acreage.  The  success  of  Brazil  and  Australia  In  expanding  Iheir  sugar-exporting  .sectors 
suggests  two  things  for  Mexico.  First,  it  suggests  lhai  it  is  passible  to  build  a strong  export 
secior.  and  second  it  suggests  Thai  the  competition  to  be  faced  in  a woild  market  (e.g..  Brazil, 
Ausiralia]  is  experienced  and  in  the  mid.st  of  on  expansive  Ihrusi. 

If  Mexico  continues  to  produce  sugar  surpluses.  Inlemaiional  market  channels  will 
need  10  be  more  fully  developed,  so  that  slocks  do  not  build  unreasonably.  One  occounl 
rcpoiis  that  slocks  had  built  up  to  1.4  MMT  in  early  1998.  or  to  mote  than  one- third  the  size 
of  consumption  Domestic  prices  will  figure  signilicamly  into  Mexico's  exporting  potential 
as  will  the  behavior  of  the  Secretariat  of  Commerce  iuid  Industrial  Development  (SECOR). 


[n  moKi  yean,  th£  pncc  of  Mexican  xagarhaa  been  higher  lhan  lhal  of  sugar  traded 
in  the  world  murker  (Figure  5*1).  A few  sugar  price  shocks  in  Ihc  1970s  and  )980s  are 
redected  in  Mexican  prices  al  (hough  Mexican  prices  have  tended  to  mmoin  more  xmblc  ihun 
world  prices.  This  suggests  Ihar  SECOFl.  and  formerly  Arricar.  S.A.  served  two  oh)ectives 
in  their  sugar  policiest  IHo  maintain  a high  level  of  domestic  sugar  supplies  (and  while 
doing  so,  to  also  maintain  incomes  for  the  more  than  l.70dX)0cane*gmwing  ramiliesf  and  2) 
to  satisfy  dorrtesllc  demand. 

Current  rrsrecasts  for  world  sugar  prices  predict  continued  low  prices  (1 1-13 
cems/lb).  and  the  current  Mexican  price  is  much  higher  than  that.  This  pats  Mexico  in  a 
position  similar  to  that  of  the  United  Stoles,  where  import  resiriclions  ore  essential  la 
maintaining  e high  domestic  price.  The  Mexican  market  is  protected  through  a system  of 
high  variable  levies  on  imported  .sugar  published  by  SECOR.  The  last  announcemeni  was 
made  on  December  29.  I99S. 
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SEC0F1  is  the  agency  which  govems  insporu  and  capons.  Itnder  Uic  new  scenario 
of  a liberated  sugar  price,  the  iinponance  orcomiolling  irapons  and  capon.s  will  increase, 
as  will  the  role  of  occevs  to  the  U.S.  market.  Mexico  maintains  a temporary  export  program 
(TEP)  through  SECOFl.  In  fiscal  year  19%  (September  1995  - August  1996),  640.000  MT 
were  exported  under  TEP,  and  eventually,  180,000  MT  were  reimponed  (USDA,  1996). 

For  the  first  part  oI  1996,  the  FOB  mill  price  was  comparable  to  prices  in  the  United 
States  at  appruximatcly  S0.22/lb  (USDA,  19%).  and  it  rdl  SO.  1 34/Ib  after  the  harvest . Some 
millers  complained  that  retail  prices  for  sugar  did  not  change  when  FOB  prices  did  ami  that 
traders  gained  ttemendously.  Because  marketing  channels  are  still  being  developed,  the  role 
that  traders  play  in  the  marketing  chain  as  yet  is  undetined.  Many  mills  sell  directly  ro 
con-suniers.  and  many  mills  are  in  fact  consumers  as  a result  of  their  links  with  the  baking 

The  surpluses  of  sugar  that  the  Mexican  indusiry  is  generating  raise  several 
intcrcsiing  questions  in  ihecunlcxt  of  die  global  sugar  marker.  I.sihcre  sufficient  economic 
Incentive  provided  by  Ihe  world  market  to  continue  to  slim ul arc  suipiuscs?  Could  Mexico 


by  both  freer  trade  and  devaluation?  Whar  is  the  long-run  polemiul  for  Mexico  lo  export 
sugar?  'A'ould  it  be  more  satisfacinty  for  Mexico  to  import  sugar  and  redirect  resources  to 
growing  miter  crops?  The.se  questions  cannot  be  considered  indcpendcni  of  the  global  trend 
toward  freer  trade  wiih  GATT,  with  NAFTA  and  with  Mexico's  policy  of  economic 
lesinicturing.  These  ttqjics  are  addressed  m Ihe  nextsubseciion  of  this  sludy,  In  particular. 


the  NAFTA  may  p]ay  the  critical  role  in  determining  Mexico's  reaxibilily  nxasugar  exporter. 
'The  eminerti  role  of  exchange  rates,  inflation,  and  prices  wilt  also  be  reviewed. 

NAFTA  and  the  Norib  American  Swcelener  Market 

NAFTA,  which  went  into  effect  January  I.  I W4  provides  for  the  gradual  decline  of 
trade  barriers  between  the  Canadian,  the  U.S.  and  the  Mexican  ssveetener  markets.  The 
impacts  of  this  development  on  the  Mexican  sugar  industry  will  stem  from  two  inextricably 
linked  possible  outcomes.  The  first  is  that  Mexico  will  gain  greater  access  to  the  lucrative 
U.S.  .sugar  import  market  and,  in  doing  so.  find  a desirable  rnarkcr  for  sugar  surpluses.  The 
second  po.ssibiliiy  is  that  MFCS  will  be  impnned  from  the  United  Suiiru  inio  Mexico, 
capturing  pan  of  the  existing  Mexican  sugar  market,  dampening  Mexico's  sugar  suipluses 
and  icducing  access  to  the  U.S.  sugar  market.  It  is  also  possible  that  some  combination  of  die 
two  outcomes  will  occur.  Each  possibiliiy  is  considered  in  greater  derail  below. 

A side  agreemem  for  sugar  defines  Ihe  extern  lo  which  Mexico  will  have  access  to 
Ihe  US  sugar  marker  according  lo  NAFTA.  The  side  agreemem  allows  for  Mexico  lo  have 
duty-free  access  for  nci  surplus  production  up  lo  23,000  ions  of  raw  sugar  during  the  lirsl  six 
years  that  NAFTA  is  in  place  (pha.se  1 ),  and  it  also  allows  access  to  230.000  metric  Ions 
tel  ween  the  .seventh  and  I4lh  years  of  the  agreemem  (phase  2).  In  the  I5ih  year  and  beyond, 
free  Inulc  will  commence.  The  phase  I and  phase  2 ncccss  measures  only  apply  if  Mexico 
can  become  a surplus  producer  of  sweelcners,  which  encompasses  boih  sugar  and  HFCS 
coruumption.  Com  syrup  was  included  in  the  delcnninalion  of  net  producer  status  in  light 
of  fears  dial  Mexico's  siacuhle  sofl-drink  industry  would  .simply  substiiuic  imported  HFCS 
for  its  current  sugar  use.  thereby  establishing  the  nation  as*  a. surplus  producer  of  sugar. 


In  xcottlancc  wiih  ihc  side  ogmroera,  Molcn  can  he  esiablishcd  as  a "ne(  surplus 
producer"  only  if  rhe  produciton  of  sugar  is  greaierlhan  the  consuropiion  of  both  sugar  and 
HFCS  in  Mcaico,  If  so,  then  Mesico  will  be  allowed  to  export  the  amount  of  the  surplus  up 
In  the  limiLs  ineniioned  above.  If  Mexico  is  nut  u net  surplus  producer,  then  the  allowable 
amounl  of  expons  to  the  United  States  will  be  7.258  MT.  Mexico  achieved  net  surplus 
producer  status  for  1996  and  1997,  with  the  allowable  exports  al  25,000  MT  to  the  United 
States  for  the  first  lime.  This  amount  represents  a little  more  than  1%  of  the  tariff-rate  import 
quota  (TRQ).  ortho  overall  antount  imported  to  the  United  Slates  for  the  year. 

The  axsossmont  of  the  "net  surplus  producer"  status  occurs  annually  at  a meeting  in 
July  between  the  Fomign  Agricultural  Service  of  the  U.S.  Department  of  Agricultuie 
lUSDA)  and  SECOR,  Each  side  hnngs  estimales  of  the  coming  fiscal  year's  producuon  and 
consumption  and  the  two  sides  decide  together  if  rhe  status  will  be  achieved.  Them  may  be 
some  debate  us  to  the  role  stoclis  may  or  may  nol  play  in  the  long-run  interpretation  of  the 
side  agtecmeni-  as  the  .side  agreement  is  not  specific  on  this  point. 

In  addition,  the  second  tier  tariff  on  U.S.  sugar  imports  from  Mexico  (about 
17cenis/Ibi  must  be  reduced  by  IS  percentage  points  in  the  first  six  years  and  then  it  will  be 
reduced  linearly  to  aero  through  the  following  years  (2000/01  -2007/03).  This  is  a very 
imponanlfaceiaftheagteemcm  to  consider  when  speculating  about  Mexico's  fuiun:  access 
to  the  U.S.  mnrttei. 

The  U.S.  sugar  program 

The  United  Slates  has  always  been  a net  importer  of  sugar  and  mat  mains  the  domesuc 
price  of  sugar  ihiough  a combination  of  price  support  programs  and  import  restrictions.  The 
price  is  supported  via  nonrecourse  loans  administered  Ihrough  the  Commodity  Credit 


Corpnnwion  (CCC)  (OMigjrbirci  and  canc  processors.  The  U.S.  price  for  raw  cane  .sugar  in 
April  1996  was  22.7 1 cenLs  per  pound,  and  forrafined  heel  sugar  il  is  29.5  ceni.s  per  pound. 
These  prices  compare  wilh  world  prices  of  12.43  and  18.02  for  raw  and  refined  sugar, 
rcspeclively  (USDA.  19961. 

An  imponnni  mason  that  Ihc  U.S.  .sugar  program  has  mainrained  ihroughoui  ihe  years 
isihai  HFCS  producers,  and  com  producers  also  benefii  from  ihe  sugar  program  (Schmitz, 
1995).  Because  sugar  prices  arc  high,  sweetener  prices  are  high,  and  it  becomes  profilabtc 
to  wet-mill  com  into  HFCS.  it  sugar  prices  had  heeii  lownh,  it  is  not  likely  that  Ihe  MFCS 
industry  would  have  developed  Into  the  competitive  industry  that  il  is  today.  The  technology 
behind  wci-milling  is  relatively  new  and  would  not  likely  have  developed  within  a sweetener 
market  with  unsupporied  prices.  In  addition  to  these  bcncfiis  to  the  HFCS  market  from  the 
sugar  policy,  Ihe  com  market  hasbcnefiiied  through  Ihc  e.spansion  of  demand  for  com  that 
came  about  with  increased  HFCS  production. 

Usually,  sugar  produclion  falls  below  sugar  consumption  in  the  United  Stales,  and 
a duty-free  impon  quota  is  set  for  the  amount  of  the  anticipated  shortfall.  This  amount  is  then 
allocated  to  39  different  sugar-exporting  countries  according  lo  their  hislorical  participation 
in  Ihismartel.Olhersugarmay  be  imported  but  with  a second-tier  tariff  rale  of  roughly  17 
cenls/lb.  Under  the  Uruguay  Round  of  the  General  Agreement  on  TarilTs  and  Trade  (GATT), 
the  tariff  rate  quota  must  be  ai  least  1,139  MMT.  The  17  cents/lb  raw  value  second-licr  tariff 
will  also  he  reduced  by  a minimum  of  15%  to  14.45  ccnus/lh  by  the  your  2000. 

Because  Ihe  U.S.  prices  are  higher  than  world  prices,  Ihe  39  tountnes  which  receive 
access  to  the  U.S.  TRQ  grcaily  value  their  market  .shore.  These  countries  are  concerned  with 
Mexico’s  potential  increased  access  (Aspin,  1 997),  especially  since  snmeesperts  believe  that 


with  enough  invewmeni  in  Ihc  Migur  inilusiiy.  Mexico  could  meet  all  of  the  U.S.  sugar  import 
dentand  by  the  year  2009.  when  free  trade  ^ould  occur.  {Laiin  American  Nf^nlvners,  Uil., 
1946). 

Cuba  and  the  Caribbean  prudurers 

Prior  to  the  I960  Cuban  trade  embargo.  Cuba  supplied  approaimaiely  one-third  of 
U.S.  sugar  import  needs  (Lord,  1997).  Cuba  continued  111  export  sugano  the  former  SovicI 
Union  through  the  1970s  and  Ihc  1980s.  but  the  industry  losl  market  share  and  hadiv-needed 
revenue  when  the  SovicI  Union  broke  up.  Both  production  and  esports  have  fallen 
diatnaiically  since  that  ume  and  Cuba's  share  of  world  sugar  expons  has  fallen  from  20.9% 
in  1990791  lo  10.1%  in  1996797.  Australia,  on  the  other  hand,  hat  increased  production  84% 
since  1991  and  has  been  able  to  meet  the  increasing  sugar  demands  of  Asia  and  the  former 
Soviet  Union.  Though  ai  present  the  Cubun  industry  docs  not  appear  to  be  a strong 
compeiiior  for  Mexico,  the  country  is  well-suited  for  sugar  production  and  until  a few  years 
ago  produced  much  sugar.  It  will  probably  be  a con.siderablc  producer  again  at  .some  point 
in  the  future  (Alvarcx  and  Casicllanos.  1995). 

Along  with  the  Dominican  Republic,  the  Central  Amcrcan  countries  ofGuaieraaia 
and  HonduiiLS  nie  increasing  exports  both  to  the  world  and  U.S.  markeus.  While  Caribbean 
producing  countries  oilier  than  Cuba  are  small  as  far  o-s  export  shares  go  (e.g.,  Trinidad  and 
Tobago  leccive  0.7%  of  Ihc  tariff-rate  quota),  cane  pnxluclion  is  quite  important  to  several 


The  other  source  of  liberal  trade  pressure  infueneing  the  sugar  indusiiy  comes  from 
the  overall  economic  resmjCTuiing  policy  in  Mexico.  After  following  an  iraport-subsliluiion 


progum  iron)  ihe  ]9S0«  through  the  I970« , Mexico's  oil  boom  fostered  the  developincni 
of  a large  interiulional  trade  debt  with  the  major  decline  in  oil  prices.  In  1982.  the  peso  was 
devalued,  sending  influiion  and  interest  rales  to  unpieucdcntcd  high  levels.  After  a period  of 
siabilittalion  (1983  through  1989)  the  Mexican  govcmirrenl  embarked  on  an  export  oriented 
induxtrializarion  (EOf)  strategy.  The  siralcgy  involved  privatizaiion.  exchange  rale 
stabilittation,  land  reform  and  market  liberalization.  In  Ihe  sugar  indirstiy,  all  of  these  changes 
affect  the  new  industry.  Greater  details  regarding  these  changes  and  the  EOl  arc  provided  in 
Chapter  2. 

In  1994,  once  again,  the  peso  was  devalued,  dropping  from  an  exchange  rale  of  3.4 
pesosiSinmid  l994to7,7  pesos/S  in  1995  iBanci)  do  Mexico,  19971.  During  this  type  of  a 
currency  shock,  ii  is  difl'ieuh  to  understand  if  Mexico  or  the  United  Slates  has  a cost 
advanlage  in  produeiion  and  whar  that  advantage  might  be  for  sugar  or  other  commodiiic.s. 
Official  slaiislics  show  Dial  inllaiion  was5l.97%  in  1995;  27.7%  in  1996;  and  a calm  15.3% 
in  1997.  This  sums  lo  a 233%  increase  in  prices  during  the  three  years;  yet.  through  the  sanre 
penod,  the  exchange  rate  only  declined  10%.  Relatively  speaking,  this  means  that  the  export 
prices  producers  faced  were  improving  in  Mexico  Ihrmrghoui  this  peririd. 

The  NAFTA  side  ugreemem  on  sugar  has  been  the  subjcci  of  much  contention 
belween  Mexico  and  the  United  Siares.  priinanly  relaied  lo  the  ineieases  in  exports  of  HFCS 
to  Mexico,  bi  the  rollowingscciion.lhiscomrovcmy  is  explored  in  greater  detail  and  a brief 
history  and  explanaiion  of  HFCS  is  included. 

High  Fructose  Corn  Syrup 

With  respect  to  NAFTA,  the  recent  introduction  of  HFCS  lo  the  Mexican  market  is 
a major  development.  A brief  hislory  of  HFCS.  presented  below,  reveals  a suibilizing 


innuence  for  MFCS  on  &ugar  price!^.  An  analysis:  of  Ihc  Hvc  prercqui?:ilK  for  HFCS  to  enter 
i ewcctcncT  markci  suggests  that  eapunsion  of  HFCS  iniricaicly  bound  with  iraJc  and 
dcKHopmenl.  A synopsis  of  Ihc  ami-dumping  soil  against  U^.  production  of  HFCS  foilows 
10  iiliLsirale  the  power  of  trade  and  competi lion  presem  in  the  sweetener  marhel. 

History  of  HFCS  in  Ihc  L'nilfd  Slali-i 

Woiidsugurpricenuetuulionsinihc  1970s and  iOSOs helped cmaie an encitoiimcni 
wherein  HFCS  icthnoiogy could  be  developed  so  that  com  syrup  was  price-  competitive  with 
sugar.  Once  HFCS  beenme  eompeiilive,  however.  H captured  almost  one-half  of  the  U.S. 
sweetener  market  overnpenod  of  20  years.  During  this  time  In  the  United  States  (1975 
through  1995).  domestic  sugar  eonsomplion  stayed  at  a fairly  siable  level,  and  HFCS 
captured  increases  in  sweetener  demand  resulting  from  population  and  income  growth.  From 
1980  to  1995  HFCS  production  in  the  United  Stales  increased  from  1.978  MMTdiy  basis 
10  7.121  MMT.  Consumption  ofHFCS  during  the  same  period  increased  from  1.951  MMT 
io7.0MMT(Bur/anell.  1995). 

High  Fructose  Symps  (HFSs)  made  from  com,  rice,  potatoes,  or  wheat  arc 
manufactured  and  consumed  in  more  than  ,M)  countries,  though  North  America  still  accounts 
for72JS  of  the  consumption  sniisfied  by  these  syrups.  While,  in  1985,  approximately  1% 
of  the  calonc  sweetener  market  was  satisfied  with  HFSs,  Ihc  figure  had  increased 
dramatically  to  8.8  by  1995.  and  Vuilleumiert  1996)  speculates  ihal  by  the  year  2000,  it  will 
be  I0.8S.  He  also  suggests  lhai  Ihc  decreased  volatility  of  world  sugar  prices  is  due  in  pan 
to  the  increasing  u.sc  ofHFS. 


Five  PrvmjuisiU'S  For  the  HKCS  Market 

Historically  if  u maiket  has  possessed  the  fisc  necessary  ptetei|uisiics  that  irrake 
HFCS  an  aiiraciive  substitute  tosugor.  the  industry  can  develop  fairly  rapidly  (Buttanell. 
l995).The  five  prerequisites  are:  l)an  import  status  and  a high  internal  price  for  sugar;  2) 
sufficient  supplies  of  starch:  31  well-develtiped  food  production  and  consumption 
infrastructure:  4)  capital  for  investment  in  research  and  development,  and  plants  and 
equipment;  and  5)  favorable  government  policy.  If  these  alinbules  exist.  HFCS  still  does  not 
tend  to  substitute  for  all  uses  of  sugar  in  a markel  but  rather  for  most  of  the  liquid  sugar  used. 
Some  baiting  uses  are  possible,  but  the  largest  single  product  for  which  HFCS  is  a favorable 
sugar  .substilulc  ix  soft  dnnks. 

Each  of  the  five  prerequisites  for  HFCS  subsiilution  bears  closer  examination  in  the 
newly  created  free-trade  arena  or  customs  union.  Irapori  slatus  for  sugar  does  not  exist  in 
Mexico,  although  the  inlemal  price  ofsugar  has  always  been  high.  When  considered  as  one 
block,  however,  the  free  trade  region  (Canada,  Untied  Stales  and  Mexico)  is  a net  sugar 
importing  block,  and  .so.  in  the  regional  sense,  ihe  prerequisite  is  satisfied.  The  second 
prcraquisiie  is  sufficient  supplies  of  starch.  Once  again,  Mexico  docs  not  regularly  produce 
a surplus  of  com  or  any  starch,  but  when  the  NAFTA  block  is  considered,  Ihe  region  does 
produce  sufficient  supplies  of  sloreh  as  the  U.S.  com  growers  produce  SO*  of  the  world  com 
supply  and  U5.  consumption  accounts  for  only  30*  of  world  com  consunipiiiin  (Buazanell, 
1995). 

Prerequisile  number  three  is  a well-developed  food  production  and  consumpuon 
infrasmiclure.  While  the  Mexican  infrasiniciure  is  not  as  well-developed  as  lhai  in  the  US 
or  Canada  it  is  by  many  standards  well -developed  and  is  certainly  developing  rapidly.  Much 


food  is  sriil  bought  and  sold  in  IoojI  maikcis.  but  supcnnarkcis  arc  growing  in  number  and 
populariiy.  Railway  and  shilling  channels  funclion  well,  and  fuel  is  plentiful  thanks  to 
Pemex.  ibc  fcderjlly  owned  oil  company  ihal  owns  Mcsico's  plentiful  reserves. 

Capital  for  investment  in  rescoirh  and  development,  prerequisite  number  four,  and 
plant  and  equipmeni  improvcracnl  are  apparently  being  tret  (again  in  the  conical  of  the 
region)  as  evidenced  by  Ihc  joint  venture  projecis  already  underway  (see  below).  The  liflh 
prcrequisiie  for  rapid  development  of  an  HFC.S  market  is  perhaps  the  one  least  visible  on  the 
liorizoa  It  is  clear  that  the  Mexican  gnvemnicni  does  not  favor  Imports  of  MFCS.  On  Ihe 
other  hand,  no  constrainu  in  policy  eiist  ntgarding  domestic  production,  and  the  policy  set 
in  NAFTA  docs  allow  for  reduced  tariffs  on  imporis. 

In  sum.  Ihc  tirgumcnt  can  be  made  that,  within  Ihe  regional  context,  at  least  some 
elements  of  the  necessary  pFeiequisiies  are  in  place  for  the  development  of  an  HFCS  market 
in  Mexico.  Clearly,  com  syrup  producers  are  optimistic  about  the  future  of  the  Mexican 
markci  with  one  estimate  Ihol  Mexico  will  be  using  nearly  I MMT  of  com  syrup  by  the  year 
2000  (Aspin,  1997).  The  optimism  of  producers  is  evidenced  by  the  approximate  increase 
in  HFCS  productiiin  capacity  of  in  Ihc  United  Slates,  while  Ihc  U.S.  domestic  market 
is  gnawing  at  a rate  of  about  $9)  (Aspin.  1997). 

The  Current  Cimtroversy 

In  Mexico,  per  capita  soft-drink  consumption  is  322  S-ounce  .servings  per  person  per 
year,  second  in  the  world  only  to  the  United  Stales  where  per  person  annual  consumption  is 
343  (Vuilleumicr.  I99«).  However,  since  many  of  the  sugar  mills  were  actually  bought  by 
soft-drink  botllcm,  cost  advantages  from  HFCS  subsiiiution  may  be  pilled  against  the  gams 
fiom  vertical  inlcgraiion.  NAFTA  provides  Chat  Ihe  original  Mexican  139b  irapon  lax  on 


HFCS,  willdecliireby  percemage  poims  per  yenr  for  seven  years,  afier  which  lime  it 
wii]  be  equai  to  zero. 


ToTai  U.S.  com  sweeieners  exported  to  Mexico  increased  on  average  575fc  per  year 
bciwccti  i99i  and  iW6  (USDA.  idSb).  In  i99i,  li,654  tons  of  com  sweclcner  were 
exported,  and  this  umourn  incieasedio  39,i%by  1996.  vaiuedol  almost  S40  miillon.  Overail 
since  i 99 i,  unit  prtcex  have  tended  to  drop,  and  the  past  two  years  have  seen  reductions  in 
tariffs  in  accordance  with  NAFTA.  The  price  and  voiijmc  breakdown  for  the  various  types 
ofcomsweetenenandlheirrexpccirve  prices  from  i99i  Ihroujh  i996  show  relaiveiysiabie 
10  declining  pnees  in  Ihe  face  of  growth  in  export  volume  (Tabic  5-1  i. 


Table  5-1  Selected  U.S.  Sweetener  Exports  to  Mexico  and  Prices 

Dextrose  HFCS-5S  syrup  HKCS-S5  solid  HFCS-12  syrup 

Quanlily  Price  Quantity  Price  Quantity  Price  (Quantity  Price 

Year  MT'  ccnts/lli  MT  cenls/lb  Ml"  centVlh  MT*  cenLs/lb 


8 


8 


Source:  USDA  (1 996), 


17  firms  for  disloyal  trade  practices  and  dumping  at  prices  below  cost  (Aspin,  1997).  The 
companies  being  invcsiignled  include  mosl  of  the  Inrgcsl  sweetener  rrnri.s,  such  os  British- 


havcd  Tale  and  Lyle:  Cargill,  Inc.;  Archer  Daniels  Midland  Corp;  and  CPC.  Inc.  The 
Mexican  govcmmcni  feund  ihui  the  aiitl  was  viable  and  has  placed  tariffs  varying  front 
S63.75/MT.  or  2.9  cents  per  pound,  to  SIOO.&fMT.  or 4.57  cenLv/  lb  for  HFCS  grade  42  and 
from  S55/MT.  or  2.5  cents  per  pound,  loS175/Ion.  or  7.9ccnls/lb  for  HFCS  55. 

At  the  same  lime,  inveslmcnt  in  wcl<mi]|ing  of  com  for  production  of  HFCS  has 
increased  in  Mexico  with  two  joint-venture  projects  lhal  began  production  in  August  1995 
and  raid  1996.  One  projecl  is  located  in  Guadalajara,  a joint  veniure  between  ALMEXfa 
subsidiary  ofTaic  and  Lyle)  and  Archer  Dunicis  Midland  Corp.  The  other  is  located  in  San 
Juan  del  Rio,  a joint  veniure  between  Mexico’s  largest  com  wet-miller,  ARCANLA  and  CPC 
Inicmational.  Cargill  currendy  has  a plani  located  in  Hidalgo.  In  addillon  to  the  39.000  MT 
of  HFCS  imported  by  Mexico  from  the  United  Siaics  last  year,  an  addilionul  II  6.000  MT 
was  csiimaicd  to  be  produced  in  Mexico,  totaling  consumption  lo  205.000  MT. 

On  the  U.S.  side  of  the  controversy,  many  HFCS  producers  expanded  their  capacity 
in  aniicipuiion  of  Ihe  Mexican  induslrial  market  with  NAFTA,  and  prices  in  the  United  Slates 
have  now  declined  as  excess  supplies  have  exceeded  market  demand.  Cargill,  one  of  the 
biggest  HFCS  producers  recently  was  forced  loshul  down  one  of  its  svel-mil ling  operations 
indefinilely  in  Dayton,  Ohio. 

Though  rite  opposition  lo  HFCS  in  Mexico  is  coming  largely  from  sugar  producers, 
it  is  conceivable  lhal  Mexican  sugar  could  gain  access  to  the  U.S.  market  while,  at  the  same 
lime,  much  of  the  Mexican  sweetener  market  converts  to  HFCS.  This  can  happen  if  Mexico 
continues  satisfying  domestic  demand  for  sugar  with  a surplus  lhal  is  larger  than  the  HFCS 
substiluilon.  The  outcome  of  the  controversy  over  the  NAFTA  and  HFCS,  Ihe  U.S.  sugar 


pulii:)'  and  McxiL'an  macmeconomlc  condiiioiu  will  colleclivciy  dclcrrninc  Uie  degree  lo 
which  Mexico  will  be  able  to  maimain  a profitable  Kugor  industry  with  export  capacity. 
Perhaps  most  imporiatic,  too,  will  be  the  competiliveneMof  the  sugar  industry  itself. 


CHAPTER  6 

PRICE  SENSmvrTY  OF  MEXICAN  SUGAR  SUPPLY 


Undctsi^ding  the  speed  ol  ireem  pmdiieciuti  incre-jsics  both  nalionelly  ond  In  Ihe 
SIHIC  ofVmttuz,  isimponamforol  Icosi  two  reasons.  Finn  within  the  NAFTA  conicii.  Ihe 
abiliiy  of  the  Mexican  sugar  industry  logain  shon-nin  access  to  Ihe  US  markcl  depends  on 
Meiico'.s  niaimcnancc  of  ihe  slsius  of  •'ncl  surplus  producer."  Concern  on  Ihis  issue  has 
reached  .serious  levels  as  evidenced  by  PrusidcmTedillo's  rcqucsi  ala  recent  summit  incciitig 
for  Prcsi dent  Qinton's  assistance  m limiting  the  U.S.  espons  of  HFCS. 

The  second  ica.son  for  studying  this  rate  of  improvemeni  is  to  understand  the  extent 
to  which  these  imprevemenLs  are  motivated  by  market-bused  industry  reforms  and  to  future 
potential  exports  to  the  U.S.  ranrket  through  NAFTA.  Both  of  these  forces  suggest  greater 


In  the  industry,  it  is  noi  clear  that  the  industry  would  respond  in  the  expected  manner. 

If  the  markel-based  reforms,  in  conjunction  with  the  incentive  provided  by  NAFTA, 
are  inspiring  current  increases  inoulpui,  then  a parallel  hypothesis  is  Ihut  Ihe  industry's  price 
sensiiiviiy  is  incrctLsing  us  the  mills  and  growers  move  lowaid  more  profit  muxiratztng 
behavior.  In  an  allcrapi  to  beilcr  understand  the  price  signals  lo  which  producers  arc 
responding  this  chapter  will  consider  the  price  cla.sticity  of  the  national  sugar  supply,  during 


the  period  both  before  and  after  the  indortry*widc  changea  began.  Rnh  the  nationwide 
aiiuaiion  will  be  addressed  and  then  milt-level  sugar  prtxluclion  in  the  state  of  Veracruz  will 
be  discussed. 

Price  Sensitivity 

A closer  examrnairon  of  sugar  supply  in  Mexico  and  the  changing  price  sensitivity 
of  supply  will  shed  light  both  on  the  effectiveness  of  market-based  reforms,  as  well  as  the 
lelationship  between  prices  and  surpluses,  in  particular,  Ihis  study  will  estimaic  the  price 
elasticity  of  the  supply  of  sugar.  The  price  clasiielty  of  supply  can  be  explained  using  the 
folinwing  fomrula: 


Two  different  sets  of  data  are  used  to  explore  this  relationship.  The  first  data  set  uses 
national  averages  through  time  to  see  if  there  Isa  significant  change  in  elasticity  during  the 
years  since  the  slniciuru)  changes.  The  second  data  set  looks  at  the  stole  of  Veracniz  using 
milMcvcl  data  for  the  years  1988  through  199b.  Assuming  there  arc  technological 
innovations  occurring  in  mills  in  Veruentz,  the  price  sensitivity  may  help  explain  how  much 
of  the  improvement  is  motivated  by  price  increases. 

The  imponance  of  price  elasticity  can  be  shown  in  the  following  ,sei  of  gra[9is. 


In  these  years  (1994/95,  1995/96).  the  price  of  sugar  remained  under  govcmmanl  control  and 
was  high  enough  to  stimulate  surplus  production  of  the  amount  Q„.  Some  of  this  amount 
probably  became  domestic  slocks,  and  some  wasexporud  to  the  world  market  with  typically 


scenario  which  shows  why  cluuciiin  are  impoium.  The  inlcrseclion  of  inclaslic  supply.  S,. 
and  typically  inelastic  demand.  D,  with  a high  domestic  price,  P^.  results  in  a surplus  or  tut 
exportable  quantity,  Q„.  If  demand  shifts  to  D',  ducto  HFCS  subslilution,  the  sugar  surplus 
will  he  greater  Ihough  Ihts  would  not  bnng  Mexico  closer  lo  surplus  producer  stauis  as  the 
difference  would  be  completely  offset  by  the  increased  HFCS  consumption. 

More  imponanlly,  the  diagram  shows  that  a more  elastic  supply,  S..  vrill  result  in  o 
greater  surplus  incirascordccrea.se  due  to  a price  change.  This  is  tmportani  because  even  if 
domestic  prices  were  lo  remain  the  same  in  real  terms  (FJ.  unsubsidiaed  exports  lo  the  world 
market  will  mean  that  the  average  price  a firm  faces  will  be  lower  (c.g..  P,,).  Conversely,  if 
exports  go  to  the  U.S.  market,  the  average  price  a firm  faces  win  be  higher  (Pgl  than  the 
domestic  price.  In  cither  of  lhe.se  cases,  Che  elasticity  of  S will  help  explain  what  type  of 
surplus  will  result  from  the  price  change. 

The  supply  of  sugar  can  be  thought  of  as:  Area  (ha)  * tons  of  sugar  per  hecian:  = ions 
of  sugar,  in  this  sense,  we  can  study  both  the  elasticity  of  area  in  respon.se  to  a price  change 
and  the  elasticity  of  yield  in  le.sponse  III  a price  change.  The  loud  change  in  supply  resulting 
from  a price  change  can  be  described  by  summing  the  two  elasticities. 

One  of  the  most  commonly  repealed  phrases  within  the  Mexican  sugar  industry  is  that 
"the  fields  need  to  grow  up  and  not  oui,”  This  means  that  productive  improvcmcnls  are  more 
desirable  in  the  form  of  incieoscs  in  yields — sugarcane  per  hcclare^ihon  in  increases  in 
hectares  planied;  ihcrefbre,  a higher  price  sensitivity  is  expected  In  this  arena.  Bonell  (19911 
found  yields  lo  be  respon-sive  to  six  years  of  lagged  prices,  while  area  was  only  responsive 
to  one  year's  prices.  Devadoss,  Kropf  and  Wahl  ( 1 995)  csiimaed  area  claslidiies  for  several 
major  sugar-producing  regions  and  found  an  elasticity  value  of  .89  to  exist  for  Mexico— the 


second  highest  in  the  world  after  India.  Devadovs,  Kropf  and  Wahl  used  the  years  1970 
through  1992  in  his  study  while  Borrell  used  1967  through  1987.  A preliminary  cstimaie  of 
recent  area  responsiveness  for  the  years  1988  through  1994  suggests  a small  but  significant 
area  elasticity  of  .04 — inelastic  but  slightly  positive,  as  cspecied,  and  supporting  the 
commonly  held  view  that  yield  improvement  rather  than  area  improvement  is  the  focus  of 
the  industry. 


third-order  Almon  polynomial  was  estiniuied  for  the  period  1981  Ihrough  1996.  The 
dependent  variable  in  this  case  is  the  sugar  yield,  YD.  in  tons  per  hectare.  Yield  is  regressed 
on  the  current  price,  P,.  and  sis  lagged  pnccs,  P.,,  P,.,,  P„, ...  P,^  reflecting  the  approsiraale 
sis-ycar  crop  cycle.  A trend  variable,  YR.  will  also  be  included  along  with  a constant  a.  The 
model  und  parameicfs  are  shown  in  the  following  equalion: 

KD-o.p„.p,.p,.p,  i-P.-P, .p,.p,,-p,.y«.e 

The  Almon  lag  assumes  that  the  coefficients  on  Ihc  logged-price  panimeiers  lie  on  some 
polynomial  Function  of  degree  r,  which  isafunaion  of  the  length  (if  the  lag,  1.  This  is  useful 
for  two  reasons,  one  theoretical  and  one  practical.  The  theoretical  reason  is  that  as  a cane 
plant  grows  older,  it  produces  less  and  levs  sugar  biologically,  and  this  phenomenon  is  hoped 
lobecapturcdbyafunciion.  The  practical  reason  is  Ihol  by  assuming  all  p values  result  from 
a function  of  the  lengih  of  the  lag,  degreesof  freedom  are  preserved.  Algebraically,  p,  = /(I, 
i\  i')  and  the  paramciers  of  /can  be  estimated  and  used  to  gain  an  estimate  of  the 
coefficients  on  the  Ingged-price  terms.  Data  for  the  annual  production  of  sugar,  cane  and 


yields  comes  from  COAAZUCAR  iCmiile  de  la  Aswindtmrta  Azucorera)  which  repons 
ihe  siallslicssnriually.  Prices  of  sugar  will  be  supplied  by  ihe  mill  owners  orgamzalion. 
Camum  Nuclonu!  de  las  Imlustrius  Azucarera  vAknitolcra^  Tabic  6-1  displays  ihe  results 
oftheaitcmpi  co  esilmaic  a ihird-ordcr  polynomial  using  OLS  cstiroalion  as  Borrell  did. 

The  clasricily  results  achieved  from  Ihis  esilmaclon  arc  .06,  .29  and  .55  rorcutrenl- 
year.  thrcc-ycarcuimilaiive  and  seven-year  cumulullve  clasricllles.  The  firsi  elasuciiy  reflecls 
the  response  lo  Ihe  cuneni  year's  pnee  only.  For  esample,  if  producers  tend  iheir  cane  with 
more  care,  apply  inpuls  more  encciively.  orharvcsi  more  emcienily.  Also  rcflecled  in  Ihis 
value  Isa  mill-level  improvement  or  decline  in  crficicncy  responding  to  the  current  year's 
prices.  However  such  improvemcnis/dcclines  may  well  have  more  long  term  effects  on 
yields.  For  this  reason,  the  three-year  cumulative  effect  of  prices  on  yields  and  the  .seven-year 
cuntulaiive  or  long-run  elasticity  are  computed  also.  This  suggests  Ihai  sugar  yields  are 
scnsiiive  lo  price,  though  siill  inclasiic.  The  values  are  .similar  lo  Borrell's  who  found  the 
current-year  supply  elasticity  to  be  .06;  the  cuireni  year  plus  two  lags  to  be  .35;  and  the  long- 
run  prici  elasticity  to  be  .65  for  Ihc  years  1966  through  1987.  Borrell's  values  however  are 
complete  supply  elasticities,  not  jusi  yield  elasticities. 

While  this  type  of  esiiraaiion  may  be  achieved  using  a nonlinear  cMiraalion  process, 
Johnston  (1963)  de-scribes  a method  which  csiimales  the  parameters  of  the  polynomiaJ  first 
and  then  .subsiiniies  hack  algebraically  lo  obtain  the  estimates  of  Ihe  price  coefficiems.  One 


estimation,  we  Icam  iliai  the  third-order  polynomial  is  not  ncccusary.  A second-  and 


Table 6-1  ResullsofOLS Regression ofNaiional Susjr  Ymlil>.  I'ltil  ihcough  |0% 
Independent  Third-tirder  Second*order  Fir^t-order 

\'ariable Polynomial Polynomiol  Polvnumlal 


Constant  2.3360 

(Od.dev.l  (1.4028) 

Current  Year’s  Price  0.00015 

(.sld.dev.)  (0.00049) 

One-year  Up  Price  0.00078 

(Std.dev.)  (0.00033) 

Two-vear  Lag  Price  0.00079 

(Std.dev.)  (0.00023) 

Three-jrar  l.ag  Price  0.0006 1 

(Sid.  dev.)  (0.00020) 

Four-year  Lag  Price  0-0004 1 

(std.dev.)  (0.00021) 

Five-year  Lag  Price  0.00032 

(std.dev.)  (0.00023) 

-Sis-year  Ijig  Price  0.00050 

(SId.  dev.)  (0.00036) 

Trend  0.11436 

(0.01405) 

Adju.stcd  K'  0.8244 

l-yearFlaslicitv  0.064 

(.0713) 


2.4522  2.2568 

(1.397)  (1.159) 

0.00065  0.00075 

(0.00045)  (0.00028) 

0.00064  0.00069 

(0.00030)  (0.00025) 

0.00062  0.00062 

(0.00023)  (0.00022) 

0.00057  0.00056 

(0.00020)  (0.00020) 

0.00050  0.00050 

(0.00019)  (0.00018) 

0.00042  0.00044 

(0.00021)  (0.00018) 

0.00031  0.00038 

(0.00031)  (0.00018) 

0.11339  0.1122 

(0.0219)  (0.0206) 

0.8246  0.8381 

0.0937  0.1072 

(0.0713)  (0.0409) 


3-year  Elasticity  0.288 

(0.1348) 

Full  Price  Elasticity  0.553 

(0.235) 


0.2749  0,2956 

(0.1340)  (0.1070) 

0.5357  0.5680 

(0.2342) (0.1951) 


flr«i-ordCT  polynomial  wore  also  eaUmaiocI  using  the  same  data,  and  (ho  iomiIis  are  also 
displayed  in  Tidrle  6-1. 

In  Ihe  case  of  Che  ihird-order  polynomial,  none  of  (he  parainecers  on  the  Almon  la; 
funciion  are  signiricam  ac  any  conveniional  confidence  interval.  In  the  second-order 
estimation.  Ihe  polynomial  eocfTicicnt  for  the  prices  Ihemselves  is  signlRcanl  al  the  82% 
confidence  level,  and  neither  the  coefficient  for  a first-order  polynomial  nor  a second-order 
polynomial  is  significant.  The  first-order  polynomial  estimation  however,  shows  that  the 
coefficient  for  the  prices  Is  significant  at  the  98%  confidence  level  and  lhat  (he  coefficient 
for  the  price  multiplied  times  the  length  of  the  log  is  significant  at  the  75%  confidence  level. 
The  first-order  pnlynomial  model  also  displays  the  highest  adjusted  R%  with  a value  of  .838 1, 
over  the  values  .8245,  and  .8244  for  the  previous  two  models  respectively.  The  polynomial 
strocture  represented  by  Ihe  first-order  model  is  as  follows: 

,.y>,  j-P,  jl-YsIfi,  |•2Pr-2•3P, , 6P, 

and  nihaiialing  /or  prici  coeSicitnlr  B,=Y|''*Yi  “here  0 < i > 7 

The  estimates  of  supply  price  elasticicy  obtained  from  the  first-order  model  arc  .107 
for  Ihe  first-year  (Hasticity,  .2956  for  the  first  year  plus  the  first  rwo  years  of  lagged  prices  and 
.5680  for  the  price  tong-run  price  clast icity.  The  climates  were  ealculalcd  at  the  mean  values 
of  price  and  yield.  These  estimates  suggest  that  the  supply  of  sugar  Is  very  price-inelasiic  in 
both  Ihe  short  and  long  tun.  and  the  results  for  the  onc-ycar  and  three-year  elasticities  arc 
nwrecla,siicihaiithoseoblaincdbyBortellforihe  period  from  1966  through  1987.  The  trend 
coefficient  is  estimated  al  u value  of  .114,  rcfiecling  an  annual  increase  of  about  1 14 


kilograras  of  nine  per  heclare.  This  ireml  pararaeier  reflccli  ihc  mpecKd  impruvemem  due 
10  technological  advancement. 

Tahic  6-2  displuyv  the  rtvulis  for  the  same  models  for  die  period  1988  through  1996. 

This  begins  with  the  ycarihallhe  government  began  to  sell  the  sugar  mills  hackioprivale 
buyers  and  the  movement  toward  market-based  restructuring  was  beginning.  The  Ihree 
models  for  the  recent  lime-series  also  assume,  respcoiiveiy,  a third-order,  second-order  and 
fitsl-ordcr  polynomial  lag  siruclurc.  Similar  lo  Ihc  estimations  for  the  longer  time  period,  the 
first  two  models  fail  to  reject  Ihe  null  hypolhesis  of  the  absence  of  Ihiid-order  and  second- 
order  elemems  in  the  polynomial  structure.  The  first-order  polynomial  structure  however 
rejects  Ilie  null  hypothesis  of  absence  of  Ihe  siruclurc  and  allows  for  more  degrees  of  freedom 
in  the  model  since  ihe  higher-order  paramcien.  need  not  be  estimated.  The  R'  value  is  also 
the  highest  for  this  model,  at  .7876,  over  the  values  of  .6652  for  Ihc  third-order  polynomial 
and  .7489  for  Ihe  second-order  polynomial. 

The  trend  vnriahle  suggests  an  annual  decline  in  sugar  production  ofapprosimalely 
460  kilograms.  This  is  uncspeclcd  as  lethnological  improvement  is  generally  credited  wilh 
increasingyiclds.  Declines  in  yields  certainly  have  occurred  from  year  lo  year,  at  least  once 
at  eveiy  mill  through  the  period,  and  sc  the  negative  trend  is  not  completely  infeasible. 
However,  the  estimate  isnol  signilicam  and  probably  is  more  indicabve  of  the  cnalic  recent 
history  Ihc  indusiiy  endured  during  the  privaiijtalion  proces.s.  The  negative  trend  does  not 
mean  that  improvements  have  not  tended  to  be  pcisitivc.  It  docs  suggest  however  that 
improvcmenls  have  been  raolivaicd  more  by  prices  lhan  indcpcndcnl  of  prices.  The  result 
may  also  reflect  the  closing  of  ihc  national  sugarcane  research  center  (IMPA)  in  1990. 


Tjhic  b-2  RcMjIt^  t>r  OLS  Regression  of  Ndliunj]  Yields.  1988  through  iy)6 


Independent 


Third-order 

Polvnumuil 


(sId 


(13.7727) 


Polynomigl Polynomial 


-10.3307  -11.85 

(9.2627)  (8.0038) 


Current  Year'e  Piire 
Istd.  dev.) 

One-year  Lag  Price 

Two-year  [.ag  Price 

Three-year  l.ag  Price 
tvld.  dev.) 

Knur-year  Lag  Price 
Kive-year  Lug  Price 


AdjMted  R- 
l-year  Elasticity 


(0.0030) 

(0.5095) 

0.6652 


(0.0023) 

0.00365 

(0.0020) 

0.003J2 

(0.00181 

0.0031 

(0.0016) 

0.0027 

(0.0014) 

0.0023 

(0.0014) 


(0.0014) 

-0.4167 

(0.7489) 


0.523 

(0.3219) 


(0.0019) 

0-0040 

(0.0017) 


(O.OOIS) 

0.0029 

(0.0013) 


0.0025 

(0.0012) 

0.0027 

(0.0011) 

-0.4597 

(-0.3043) 


0.597 

(0.2594) 


3-year  Klaslicity 


1.499  1.640 

(0.8301)  (0.7204) 


Full  Price  Elasticity  2,8.34  2.867 

(2,384)  (1.594) 


3.121 

(1.383) 


The  closiiciiy  cMimaies  for  ihe  recem  penod  su||esi  cbm  .sugar  yields  have  been 
much  more  price  responsive  lhan  for  ihc  period  including  the  previous  seven  years.  The 
value  of  ,597  for  lire  price  claslicity  for  the  curtem  price  is  strll  considered  inelastic  tiecause 
11  is  less  than  unity,  but  it  is  nearly  si*  times  as  large  as  that  of  the  longer  time  scries 
estimates  in  Table  6-1.  The  three-year  log  price  elasticity  is  estimated  al  a value  of  1.640, 
which  is  considered  dasiic.  and  the  long-run  price  elasticity  is  estimaled  at  3.121,  which  is 
also  elastic.  The  long-nin  price  claslicity  signifies  the  pcrrcnlage  increase  in  yields  that  a 1% 


Ihe  price  is  hypothesized  to  effect  output. 

A l-tcst  can  be  used  to  test  whether  or  not  the  difference  in  the  elasticity  estimaies 
between  the  first  time  series  and  the  second  is  significant.  The  result  of  the  lest  is  thal  the 
null  hypothesl.s  of  no  difference  between  Ihe  pairs  of  one-year,  three-year  and  long-run 
elasliciUcs  between  the  full  nnd  Ihe  recent  data  .sets  is  rejected  in  all  cases.  The  z-slaiistics 
arc  5.6. 5.564  and  5507.  respectively,  for  the  three  elasticities. 

Price  Sensitivity  of  Sugar  Yields  in  the  Stale  of  Veracniz 
The  21  different  sugar  mills  operating  in  the  stale  of  Veracniz  cover  a diverse 
collection  of  land  types,  soil  types  and  inigalion  availability  combinations  (see  Chapter  3). 
The  mills  themselves  also  vary  in  age,  size  and  recovery  rales.  These  differences  are  reflected 
in  differences  in  yields  ihroughoulUie  stale  which  range  from  a low  of2.S7ions  of  sugar  per 
hectare,  to  a high  of  13.30.  Using  a same  laggcd-price  siniciure  as  Ihe  one  u.sed  in  the 
previous  section,  the  question  of  supply  price  responsiveness  for  the  stale  of  Veracruz  is 
addrc.ssedin  a cros.s-seciional  time-series  framework  considenng  mill-level  data  on  yields 

for  the  period  flora  1987  through  1996.  First,  a model  employingadummy  variable  for  each 


mill  iseshmakd.  and  Ihe  Almon  laggcd-price  structure  is  assumed  lo  be  uniromt  across  the 
mills.  Nexu  Die  mills  are  grouped  acooiding  to  similarities  in  yields.  A trend  variable  is  used 
to  icllect  high-end  icchnologic-al  improvement  that  should  describe  the  rule  of  improvement 
occurring  at  the  production  frontier. 

Tabic  6-3  shows  the  results  from  estimating  Ihe  following  equation; 

•Ps-/‘,s*P,-ra-i;p,..-6,-e 

where  8,  = I I if  t=*  1 

I 0 ifkek  f 

To  prevent  the  collection  of  dummy  variables  from  being  a linear  combination  of  the 
consiani,  the  mill  with  the  lowest  average  annual  yield  for  the  lime  period  is  used  as  the  basis 
for  the  estimation,  and  the  dummy  variables  can  be  thought  of  us  shifting  the  equauon 
heyond  Ihe  lowest-yielding  mill. 

The  results  shown  portray  an  Almon  first-order  polynomial  lag.  The  estimation 
succeeded  in  rejecting  the  null  hypothesis  that  the  coefficient  on  the  second-order  polynomial 
was  equal  lozem  with  confidence  level  of  99.7  %.  The  trend  variable  is  equal  tea  trend 
reprcscnling  each  year  for  the  observations  from  the  mills  with  the  highest  yields.  The 
rationale  behind  this  was  that  many  of  the  mills  changed  hands  and  experienced  erratic 
movemcnls  of  yields  due  to  managerial  trouble  dunng  this  period.  At  the  same  lime,  the 
more  stable  mills  were  making  technological  Improvemenis  which  may  eventually  be 
adopted  by  the  others.  The  tale  of  improvement  is  theteforc  mote  accurately  captured  by 
modeling  the  rate  of  improvement  at  the  innovative  mills. 


Currrnl  Price 
Kinu  Liiiisud  Prkc 

KourUi  Lag:grd  Price 
Ftrth  Lagged  Price 

Mill  2 Dunrmv 
MI1I3  Duinm> 

Mill4  Oummv 
Mills  Duinm>' 

Mills  [hirmn> 

Mill  7 [lummy 
Mill  8 Dummy 
Mni  9 Dummy 

Mill  II  Dummy 
Mill  12  Dummy 
Mill  13  Dummy 


Table  60  Continued 


Paramcler  Kidlmale 


Mill  19  Dummy 
Mill  20  Dummy 
Mill  2)  Dummy 


KlaaUdly — kuijg  run 


Slundurd  Dctfutlun 


0.10263 


In  an  effon  lo  pool  Ihc  mills  according  lo  similar  yield  capacities,  nine  different 
dummy  variables  were  u.icd.  Table  6-4  shows  how  the  mills  were  grouped  and  the  F-iest 
statistic  for  a hypothesis  lesl  for  differences  in  Ihe  dummy  variables. 

The  lesulis  from  the  same  type  of  Almon  lagged  regression  are  presemed  in  Table  6-5. 
The  firsi  column  allows  the  lesuks  estimated  for  Ihc  lira -order  polynomml  and  then  the  second- 
order  polynomial  rejects  Ihc  null  hypolhesis  Ihui  it  Is  equal  K)  zero  with  S>9%  confidence.  The 
adjusted  R'  value  also  improves  between  the  firsl-oidcr  and  second-order  polynomial  lags  from 
.8449  to  .8515.  It  is  nonceable  that  both  high-end  trend  coefficienis  are  negative,  vciy  close  in 
magnitude  and  neither  is  signincam.  This  could  be  esplained  by  the  facl  that  Ihc  period  of 


estimated  for  Ihe  nationwide  aggregates  during  Che  most  recent  nine  years.  The  second-order 
polymoraiaj  elasticity  estimates  were  also  very  similarto  those  estimated  with  the  second-order 
polynomial  using  a dummy  variable  for  each  and  every  mill  (Table  6-3). 


Table  6-4  Groupinj;  of  MilU  for  RcgrcsMim  Purpose!^ 


Seven 

Eight 


Table  6-5  Eslimalion  of  Veracruz  Sugar  Yield  Model,  1987  through  1996 


Parameter  Evtimated 


Hilrcnd — latnrrder 


Hllrcnd — 2nd -order 


Fuunh  Lagged  Price  0.00096 
(vtandard  deviation)  0.00014 
Rfth  Lagged  Price  0.00082 
(standard  deviation)  0.00016 
Sixth  Lagged  Price  0.00068 
(standard  deviation)  0.00020 


0.00114 

0.00014 

0.00068 

0.00016 

-0.00000018 

0.00030 


1.172 


The  resulu  from  ihc  cconomeific  analyiis  of  ihc  Veracruz  industry  suggest  that  real 
prices  effect  yields  sign illcanlly  and  in  the  expected  lushion,  especially  when  taking  into 
eonsideratiott  the  long  ratoon  period.  Though  technological  advancement  is  improving  yields, 
the  mode]  fails  to  capture  this  relationship  independent  of  the  price  effect. 

Conclusions 

Three  general  conclusions  con  be  drawn  from  ihc  regression  analysis  and  elasticity 
estimations.  First,  that  improvemenUs  in  production  of  sugar  are  significanily  mlatcd  to  prices 
as  expected  in  the  ycais  since  the  sininural  changes  in  the  industry.  Second,  price  sensitivity 
moves  in  both  directions,  and  unsubsidized  exports  to  the  world  market  may  likely  bring 
about  price  declines  and  with  the  price  declines,  production  declines.  Finally,  all  other  things 
the  same,  reductions  in  supply  which  could  occur  from  price  declines  would  decrease  the 


It  should  be  rcmenihetcd  that  these  elasticity  estimates  are  for  yield  only,  and  an 
estimate  of  total  supply  elasticity  would  be  the  sum  of  the  area  elasticity  and  the  yield 
elasiiciiy.  As  Devodoss.  Kropf  and  Wahl  (1995)  estimated  an  urea  elaslicity  of  .89,  that  value 
might  he  added  to  these  elavuciiies  for  a total  supply  elasticity,  however  his  estimates  were 
nol  for  Ihc  same  sample  period.  Funlicimorc  this  sludy  has  not  been  able  to  discover  a 
signiflcani  relationship  between  area  planted  and  price,  so  it  is  also  possible  that  the  price 
effea  is  primarily  demonstrated  in  yield  cnhnncemeni. 


CHAPTER  7 

THE  NORTH  AMERICAN  SWEETENER  MARKET 


Mexico’s  sugar  industry  is  in  auriucaJ  period  of  transition.  Within  the  framework  of 
the  existing  policy  and  trading  schemes,  two  allcniacivc  end  re.sulis  are  possible.  I)  The 
North  American  sweetener  market  will  converge  in  the  near  future,  with  free  movement  of 
high  fructose  com  syrup  (HFCS)  and  sugar  across  the  U,S,*Mcxican  border  but  with  the 
region  as  a whole  still  proiccled  front  unrasiricted  iinpons  of  sugar,  2)  Mexico  will  become 
an  iraponer  of  swcctencra,  importing  HFCS  front  the  United  Stales  and  possibly  sugar  front 
Ihc  world  market.  In  the  former  scenario,  accordtng  to  NAFTA.  Mexico  would  still  need  to 
export  an  anrounl  of  sugar  equal  lo  Mexico’s  consumption  of  HFCS  to  the  world  market.  In 
other  woids  the  Mexican  sugar  surplus  would  need  lo  be  maintained  at  a fairly  high  level  for 
at  least  the  next  10  years.  The  Inner  secnano  mighr  come  about  if  the  Mexican  .sugar  industry 
•suffers  immediate  losses  of  domestic  market  share  to  HFCS  without  being  able  in  exporta 
substnnliid  portion  of  its  sugar  sutplas  to  the  lucralive  U.S.  market.  The  end  results  will 
depend  upon  the  size  of  Mexico's  sugar  surpluse,s  which  in  lum  depends  on  sugar  production 


in  terras  of  the  ramifications  within  the  national  system  (Chapter  4)  and  in  lenns  of  the 
.sweetener  trade  ouuside  the  national  boundanes  (Chapter  5).  This  chapter  addresses  Ihc 
various  price  policy  considerations  and  options  facing  the  Mexican  industry.  A graphical 


Tcpre.%enUUion  of  ihcsc  considcniijon^  illuMmle^  u producer  pricing  problem  wiih  Ihe  intent 
to  answer  the  question,  "Does  an  opiiniaJ  pnee  exist  to  maximize  the  probability  of 
susiarning  'net  surplus  producer'  status?''. 

Hypothetical  Situalloii 

With  the  newly  liberated  price  of  sugar,  the  Mexican  government  and  the  .sugar 
industiy  are  faced  with  an  interesting  collection  oferptions.  One  option  is  to  allow  the  price 
of  sugar  to  move  to  the  domestic  competitive  equilibrium  pree,  which  is  probably  higher 
than  the  world  price  but  possibly  lower  than  the  current  price,  "rhls  option,  however,  is  not 
likely  to  generate  any  sugar  surpluses  for  espon.  The  advantages  to  this  would  be  that  supply 
and  demand  would  be  In  equilibrium,  and  no  sugar  would  be  sold  al  world  prices,  which  arc 

which  are  as.sumcd  to  be  higher.  Further  disadvantages  are  ihat  the  competitive  equilibrium 
may  involve  industry  contraction,  especially  as  market  .share  Is  lost  to  HFCS. 

Alicmatively,  supporting  Ihe  price  at  above  the  eompelitive  equilibrium  price 
provides  the  advanuge  of  increased  producer  profits  for  Ihe  quantity  sold  domestically, 
increased  production,  which  scrvo.s  craploynieni  goals,  and  an  Increase  in  the  size  of  sugar 
•surplascs,  which  increases  Ihc  chances  of  being  able  to  snn/..c  the  u.S.  market. 
Disadvantages  to  this  policy  are  that  some  of  the  quantity  will  be  sold  at  lower  (world)  prices 
and  that  a higher  domeslic  price  for  sugar  makes  the  lower-priced  HFCS  subslilute  more 
aliractrvc,  This,  in  turn,  increases  the  quantity  of  expoas  of  sugar  to  the  world  market 
required  for  Mexico  lo  achieve  "surplus  producer"  siuius  and,  in  this  sense,  decreases  the 
chances  of  being  able  lo  access  Ihe  U.S.  markel. 


e.=e--e. 


cnhunce  producers*  profils  lo  support  the  price.  If  trot,  the  competitive  equilibrturri  will  be 
opiimj  fcPT  producers.  Irt  the  diagram  (Fi|ure  7-lbl,  rtet  producer  gain  is  shown  as  the  area 

Mcsican  Producer  Problem 

The  saampic  above  is  not  a realistic  cxpnxvsron  of  the  Mexicarr  producer  problem  for 
several  reisotts.  First  and  foremost,  the  price  of  sugar  in  Mexico  is  now  determined  by 
market  forces,  attd  though  the  govcmmcni  is  still  controlling  inrpons,  this  mechanism  alone 
is  nor  sullicrcnr  lo  maintain  a support  pnee  when  surpluses  exist.  Con.sct|iienrly.  the  question 
of  supporting  domestic  price  is  not  really  being  asked.  Second,  due  to  the  cane  pricing 
legislalton  enacted  in  March  1997.  supplies  of  cane  are  nol  solely  dependent  upon  domestic 
prices  hut  on  a price,  which  will  be  the  wei^red  average  of  ilie  domesuc  price  and  world 

This  weighted  average  price  can  also  be  rhoughi  of  as  the  average  price  firms  face. 
Ingencral,  by  internal  agteemems  within  thcchamhcrof  roil!  owners,  the  exports  arc  .shared 
equally  across  all  producers  and  then  the  wctghicd  average  pricers  shared  by  all. 

Respecting  the  two  features  mentioned  above,  a version  of  the  Mexican  producers' 
problem  is  prcsenled  below.  This  version  assumes  that  producers  can  collude  and  keep  prices 
higher  than  competitive  equilibrium  prices,  though  they  cannot  control  output.  Output  is 
assumed  to  respond  to  the  weighted  average  price,  which  is  used  os  a ba.se  price  with  which 
10  pay  the  groweix.  Sugar  producer  must  pay  cane  growers  57%  of  the  price  of  sugar  for  the 
amtiom  of  sugar  recoverable  from  one  Ion  of  sugarcane.  Hence  the  supply  of  sugar  is 
assumed  to  follow  directly  fmm  the  sugarcane  supply  which  responds  lo  the  weighted 


average  price  of  sugar. 


The  assumplioR  that  producers  coliurfc  and  sei  domeslic  prices  is  scceplahle  for  two 
reasons.  It  is  ucccpiablc  because  producers  do  cormiunicaic  and  try  lo  set  pmciiccs  that 
benefit  all  within  the  contest  of  the  chamber  of  mill  owners.  However,  the  existence  of  the 
largest  consortium  places  doubts  on  the  ability  of  the  or^tiaalion  to  enforce  any  agreemems 
they  reach.  Secondly,  the  avsumption  is  acceptable  for  the  purpose  al  hand,  which  is  to 
develop  a framework  within  which  to  examine  the  academic  question  of  whether  or  not  a 
pricing  strategy  exists  that  could  lead  Mexico  toward  achrevetnent  ofsu^lus  pioducer  status. 

Given  the  assumption  that  producers  can  choose  domestic  price  but  nut  the  level  of 
ouipui,  we  can  think  of  Ihc  industry  as  a price-maker.  In  a rrunopoly,  the  producer  selects  the 
optmiaJ  pnec  and  quantity  by  setting  his  or  her  marginal  revenue  (MR)  equul  to  marginal  cost 
lo  determine  quantity  and  then  looks  lo  the  demand  curve  lo  determine  Ihc  price  at  said 
quantity.  The  marginal  revenue  is  a downward-sloping  function  that  lies  underneath  the 
demand  curve.  This  is  because,  for  each  additional  unit  sold  ai  a slightly  lower  price,  the 
monopolist  gains  Ihe  additional  sale  bul  also  loses  ihc  diffeience  between  the  old  and  new 
price  for  the  enure  quantity  previously  sold.  Conscqucnlly,  Ihe  additional,  or  marginal, 
revenue  for  selling  an  additional  unit  of  quantity  is  Ihc  nddilional  revenue,  minus  the 
incremental  price  lost  on  each  of  the  uniu  previously  sold. 

In  Ihc  price-maker  model  rcprcsenling  Ihe  sugar  industry,  the  optimal  price  and 


domestic  market  just  meets  ihc  world  price.  Funher  soles  in  Ihc  domestic  markci  will  provide 
returns  that  are  less  than  ihose  of  the  world  market  and  that  Iherefore  would  be  better 
exponed.  Similar  to  the  monopolisi,  the  sugar  industry  could  act  as  a price-maker,  selling  the 
price  equal  loihe  price  on  the  demand  curve  corresponding  to  the  equilibrium  quantity  (see 


Q.  Q.  e Q 
Q.=  Q--Q. 


Or,  wiving  for  ihc  condluon  thal  the  world  price  be  equai  (o 


if  P,  is  gnroTcr  than  the  value  of  Ibe  lerm  on  the  right-hand  side  of  die  equation,  exports  will 
be  desirable.  Similariy,  we  could  solve  for  the  oundiiion  in  terms  oflhe  slope  of  the  demand 
curve  when  no  exports  are  desirable: 

_ b,(a„-PJ 

Oo-2i„'P,' 

In  this  case,  if  the  value  ofo,  (the  slope  of  lire  demand  curve)  is  greater  than  the  phrase  on 
the  right-hand  side  of  the  equation,  then  exports  will  exist. 

Assuming  that  the  condition  is  met  and  that  exports  exist,  a georaetnc  example  will 
assist  in  understanding  the  size  of  producer  gams.  Rrst.  we  ate  reminded  of  the  definition 


— and  iherg/on, 

Kg.-P.) 


Using  this  definition  and  rearranging,  we  c 
represents  certain  areas  in  the  graph  in  Figure  7-2a: 


thal  an  identti^ 


5.  which 


PQ  QJ’,<Q-Q,)P. 

'.P-P.^Q-<P.-P.^Q, 

Redrawing  Figure  7-2a,  wiih  a liltic  levs  deiail.  Ihe  idcmiij  can  be  seen  as  Ihc  idenliiy 
beeween  the  rollowing  areas;  A+B4C=B-sC+D+E+F*G+H  in  Figure  7-3.  Canceling  area 
B+C  from  both  sides  we  .see  lhai  A=Ds-Ea-FaCj4.H.  Producer  gains,  from  moving  from  ihe 
compclitive  equilibrium  to  a price  floor  ai  P„.  will  be  equal  to  area  A*B-(E+C*H). 
Substituting  D+EwFeC+H  for  A.  producer  gains  equal  area  B+D+F.  This  makes  sen.se  when 
realizing  that  P~  is  ihc  average  price  that  producers  now  receive. 


0.  a e 
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Including  NAFTA  and  MFCS 

The  problem  now  becomes  sligbily  morecomplicaied  when  NAFTA  and  HFCS ; 


might  be  considered  in  order  lo  gam  access  to  die  U.S.  marker.  The  criterion  required  to  g 


access  is  tha!  surplus  sugar  cxccad  HFCS  ctansuiapiion.  Assuming  again  lhai  producers  con 
cnnirol  domcsiic  price  bui  lhai  (hey  do  not  control  domosric  output,  several  possibilities 

In  the  previous  solution,  the  value  orP'(oriheaver,i|e  revenue  received  by  the  firrn) 
can  only  decline  us  output  increases  past  the  opumai  point  bccnusc,  as  output  increases,  it 
will  be  esponed  to  the  world  market  and  P"  will  approach  P.  By  including  the  NAFTA 
option,  the  equality  describing  P"  becomes: 

TQ-  = P,Q,  + P.Q.  ♦ PJ}^  . 

where  Q.  is  now  the  amount  of  exports  to  the  world  market  and  not  total  exports.  As  output 
increases,  F"  will  approach  P,  , and  at  the  point  where  "net  surplus  producer"  staius  is 
achieved,  r will  increase  again  as  oulpul  increases  lo  satisfy  the  NAFTA  quota.  If  the 
optimal  solution  in  Figure  7-2a  satisfies  the  net  surplus  producer  condition,  then  the  solution 
will  be  the  same  for  the  NAFTA  case.  If  not.  producers  must  consider  whether  gains  from 
revenue  inihcU.S.  market  arc  larger  than  losses  from  moving  away  from  the  optimal  price 
siruiegy  described  above. 

Two  cases  are  considered.  Finti.  the  net  surplus  producer  criterion  could  be  met  by 
alicmpiing  lo  increase  the  quantity  of  exports  by  raising  P„,.  AlKunaii  vely,  the  criicnon  might 
be  met  by  decreasing  the  quantity  of  HFCS  consumed  via  lowenng  the  domestic  price  of 
sugar  to  compete  more  with  HFCS.  The  price-raising  strategy  is  graphically  shown  in  Figure 


e.' 

(>.  Q,  O'  Q 

Figure  7-4  PrtuJucer  Cams  from  Price  Raising 
A Would  be  lUjual  lo  i - 2 + i - 

The  ngUK  i]lii!<(raK&  ihe  munner  in  which  producer  gains  change  when  moving  from  ihe 
origimd  solmion  to  Ihc  proposed,  price  raising,  NAFtA  solution. 

In  order  for  this  solution  to  be  preferable,  several  conditions  must  hold.  First,  demiuid 
ntu.sl  he  inelastic.  If  demand  is  inelastie,  then  an  increase  in  P,.  will  inenrasc  Ihe  revenue 
realized  in  the  domestic  mnrtel  and  will  increase  the  portion  of  total  output  that  i.s  exported. 
The  other  condition  that  must  htild  is  that  this  increiue  in  Q,  must  be  groat  enough  not  only 
to  exceed  former  HFTS  consumption  but  al.so  to  compensate  for  the  increa.se  in  MFCS 
consumption  that  was  stimulated  by  the  increase  in  Ihe  price  of  sugar.  Hence,  if  Ihe  aoss- 
price  effect  of  a change  in  sugar  pritc  on  HFCS  demand  in  Mexico  is  greater  than  the 
decicise  in  sugar  demnnd  lesuliing  from  ihc  increased  price  plus  Ihe  supply  response 


corresponding  lo  the  change  in  F,  then  oil  is  for  naught.  In  this  c'asc.  expanded  access  to  the 
U.S.  market  will  not  occur,  and  the  previous  solution  will  hold. 

The  other  strategy  is  to  lower  the  price  of  sugar  dome.stically  in  Mexico  rn  hopes  of 
recapturing  some  of  the  MFCS  market  and  thereby  reducing  the  siite  of  the  surplus  needed 
10  access  the  U.S.  market.  This  sccnano  is  shown  In  Figure  7-5.  Using  this  strategy,  the 
producer  gains  are  equal  to  area  2+3-1.  Thi.s  strategy  will  be  effective  under  a different  set 
of  conditions.  First,  an  elastic  demand  for  sugar  will  result  in  the  largest  value  of  urea  2-1, 
Area  2 may  still  be  .smaller  than  area  1,  hulas  long  as  the  value  of  area  2-1  is  as  large  as 
possible,  the  chance  for  success  of  the  strategy  is  bciier.  An  clastic  demand  will  rcsull  in 
decreasing  values  of  urea  2-1  as  P„,  decreases.  Ideally,  under  this  scenario,  Ihe  cross-price 
effect  of  a change  in  Ihe  price  of  sugar  on  demand  for  MFCS  would  more  than  compensate 
in  decreased  quanuiy  of  MFCS  con.sumplion  for  Ihe  decreased  size  of  the  surplus  caused  by 
die  same  sugar  price  decrease.  In  this  way.  the  .slraiegy  also  decreases  the  size  of  Ihe  surplus 
required  to  achieve  surplus  producer  status  and  to  access  thcU.S.  market. 
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Figure  ?-S  Pmdtiver  Gains  from  Price  Ijmering 
Slnuesy-  Mncing/mm  Price  A In  3 
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Summur>' 

Several  poims  ohnul  Ihe  poiemial  for  trade  aiul  the  optimal  conditions  for  various 


revenue  for  the  induslr>  as  a whole  in  Mesico  lies  below  the  world  price  at  ihceompelltive 
etjuilibriuinquiuilliy.  The  opiimaJ  domcMle  price  will  be  the  pnee  on  the  demand  curve  that 
corresponds  10  Ihe  quantity  ai  the  point  where  the  marginal  revenue  equals  the  world  price 
of  sugar.  In  a closed  economy  competitive  system,  this  condition  would  eventually  be 
corrected  until  no  more  profits  were  lobe  had  in  the  industry.  But  if  ippon.s  are  restricted 
and  exports  arc  unrestricted,  the  potenliitl  to  continue  increasing  output  is  strong  as  there  are 
no  declining  marginal  returns  after  this  point.  If  the  marginal  revenue  is  above  the  world 


price  JI  ihc  qiiamiiy  correspondinj  lo  Ihe  cornpciiiivc  equilibrium,  Ifier  the  industry  is  belter 
off  tit  the  competitive  equilibrium  price  and  quantity. 

Accessing  Ihc  U.S.  marttci  can  be  viewed  as  a more  complicated  producer  pricing 
problem,  which  loquims  knowledge  of  both  domestic  demand  for  sugur  ond  domestic 
demand  for  MFCS.  In  iheca.se  where  sugar  demand  is  inelastic  and  the  cross-price  effect  of 
HFCS  is  not  strong,  a price  raising  tiraiegy  will  improve  the  ability  to  access  the  U.S.  market 
(that  is,  achieve  '\urplus  producer  status").  If  both  the  cross-priec  effect  of  HFCS  demand 
is  strong  and  own-pricc  elasticity  of  .sugar  is  elastic,  a price  lowering  siniiegy  will  improve 


of  as  typically  inelastic,  the  presence  of  a viable  subsUtuui  (HFCS)  alters  this  capccialion. 
A combination  of  elastic  demand  for  sugar  and  weak  eross-price  effeci  for  HFCS.  or  of 
inclasiic  demand  for  sugar  and  strong  eross-price  effeci  for  HFCS,  will  require  calculation 
to  determine  the  most  fuvorablc  strategy. 


. it  should  be  remembered  lhai,  while  demand  for  sugar  is  often  IhoughI 


CHAPTER  8 

RESULTS  AND  CONCLUSIONS 


A complex  system  of  inslilutional,  technological  anti  economic  relationships  have 
been  described  in  this  study.  Togeihcr,  these  relationships  are  functioning  in  a manner  that 
is  new  to  the  Mexican  sugar  industry  and  yet  consistent  with  economic  thcoiy.  Competition 
for  pmriij  among  pnviuc  firms  inspires  new  technologies.  Flucluating  prices  are  allowed  to 
reflect  producer  and  consumer  decisions  and  preferences.  Eliminulion  of  market  interference 
improves  efilciency,  atid  intcmali/ing  Ihe  market  cxtemaiilies  improves  allocative 
efficiencies.  Simultaneously,  outside  forces  are  presenting  chnilenges  to  the  industry. 
Different  challenges  ansc  to  the  growers  in  the  context  of  a mill,  to  mills  in  Ihe  context  of 
the  privjtutation  of  mills  and  to  the  itational  industry  in  Ihe  context  of  the  North  American 
sweetener  market.  It  has  been  ihc  goal  of  this  study  to  anaJyTe  these  various  transitions  in  the 
Mexican  sugar  industry,  primarily  with  two  questions  in  mind:  II  Whol  are  the  primary 
source.s  of  the  increases  in  sugar  production  of  the  previous  three  harvests  ’ (Pan  Dand  2) 
What  significance  do  the  inerca.sc.s  have  with  respect  to  NAFTA  and  the  North  American 
sweetener  market?  (Part  H). 

Ualnnce  of  Old  and  New 

The  first  question,  regarding  the  sources  of  increased  production  was  addressed  in 
Chapters  2, 3 and  4 (Pan  I).  An  historical  analysis  of  the  current 


t .set  of  industry  intrutactu 


i>hov>cd  [hai  modem  compeulivc  economic  Forces  are  coexisting  in  ihc  industry  with  some 
ImdilionaJ  polilicat  goals.  Govemmertlnl  support  for  small  Farniershas  been  a IniJilion  in  The 
sugar  industry  for  many  years  and  remains,  lo  a cenain  cxlcni.  in  The  new  industry  in  the  form 
of  financirtg,  union  support  and  supervision  of  the  cane  payrncni  process.  In  ihosc  instances 
during  which  govemntent  support  For  small  farmers  was  interfering  with  tF>e  market,  Ihese 
clemenLs  arc  being  eliminated.  For  example,  where  land-tenure  law  picvtouslv  restricted 
land  use,  these  laws  have  been  reformed  toward  more  clearly  dellncd  property  rights  that  are 
essential  for  a well-functioning  fn.-c-markei  system.  Also,  Ihc  linkage  of  social  security 


loprofils,  is  being  intemaliaed.  This  incorporaiion  ofnncxlemal  benefil  should  soon  bring 
about  uddiiiontJ  elTicicncy  within  rhe  industry. 

l-nnd  Concenlralion 

The  question  of  land  contcntraiion  was  raised  in  Chapter  2.  and  two  points  are 
emphasized.  First,  ihat  production  has  increased  and  productivity  hus  improved  without  a 
decrease  in  the  .size  of  the  average  sugarcane  fami.  For  this  reason,  land  concentration — at 
least  in  the  technical  sense  of  increasing  average  farm  size— is  apparently  not  essential  for 


The  second  point  is  tbai  the  benefits  of  land  concentration  may  be  nccoring  in 


renlal  suggests  that  more  acrctigc  will  he  lamied  together  as  a unit.  Also,  increased  emphasis 
on  the  use  of  harvesting  groups  encourages  coordinated  farming.  Finally,  given  the  fact  that 


much  ctccifijon-making  regarding  input  use.  cultivation  process  and  technology  occurs  at  the 
mill  level,  it  may  bethel  the  appropriate  unit  of  production  is  the  mill. 

None  of  ihiocargumcnl.s  deny  the  fact  that  the  administration  nu|uired  tocoordinote 
iltogirai  numbers  of  small  produceci  is  tremendous.  Yei.  were  there  fewer  landowners  and 
still  just  as  many  workers,  some  ndmimstraiion  would  also  be  required.  Funhermore,  the 
adminisiraiivc  programs — which  ore  familiar  and  at  IciLst  somewhat  uaditicmol— do  not 
preseni  any  increase  in  costs  to  the  present  syslem.  It  must  be  remembered  that  the 
production  system  studied  wus  within  the  stare  of  Veracruz.  While  the  largest  sugar- 
pfoducing  state,  Veracruz  contains  production  systems  panieulur  to  the  social,  lechnologicnl 
und  economic  amditions  wiihin  the  state,  und  production  in  other  states  may  be  experiencing 
trends  quiic  different  from  that  in  Veracruz. 


the  nulls  of  Veracruz  fChoptcr  3)  leads  to  several  conclusions  about  the  sources  of  improved 
production.  Improved  varieties,  improved  harvesting  slrulegies  and  localior-speeific 
icchnologicul  innovauorts  are  Ihc  primary  sources  of  efficiency  improvement.  These  changes 
are  beginning  lo  show  up  in  improved  efficiency  mea.sure8,  such  us  yields  and  factory 
recovery  rates.  It  is  possible  thai  these  measures  will  continue  to  improve  for  some  time  us 
a result  of  the  innovaiioiis  and  slnictural  changes.  Whether  in  the  form  of  mill-spccific 
innovotions  or  much  larger  trends,  such  as  the  svorldwide  trend  toward  green-harvesting,  the 


potcnlinl  for  technological  innovation  to  continue  to  bring  about  improvements  in  overall 
sugar  per  heclare  should  not  be  overlooked. 


Anolhcr  iiiipummi  point  U lhal  there  exists  hctcrogencily  among  the  mills  In 
Veracru/.  With  the  investment  in  and  continued  success  of  hetier-nm  mills,  it  is  possible  ihat 
the  less  eflicienl  mills  will  close  and  ransi  litcly  will  be  bought  by  the  more  successful  firms, 
thereby  funher  concentrating  the  industry  ai  ihe  processing  level. 

Syslems  Analysis 

Through  Ihe  post  decade.  Ihe  resimeturing  of  Mexico's  economy,  coupled  with  the 
NAFTA  and  the  peso  devaluation,  has  made  it  difficult  to  understand  and  isolate  the  effects 
of  particular  developments  within  Ihe  sugar  industry.  A systems  diagram  was  developed 
(Chapterdlas  a cognitive  tool  to  help  convey  tlie  level  ufcomplcxiiy  sviihin  Ihesyslem.  As 
a working  policy  management  tool,  further  validation  and  revision  would  be  appropriate  and 
necessiuy  though,  at  present,  it  can  beu.scd  to  generate  ideas.  For  csample,  the  role  exports 
will  play  within  the  system  remains  unclear  although  the  linkages  to  MFCS  consumption, 
yields  and  macroeconomic  policy  arc  fairly  we II -denned. 

Overall,  conclusions  from  this  pan  of  the  analysis  underscore  a theme  of  efficiency. 
The  three  focol  pednu  of  ihe  system  are  growers,  mills  and  sugar  yields  tuflecling  three  types 
of  efficiency  improvemems  necessary  for  successful  progress  in  the  industry:  social, 
economic  and  technical  criiciency.  It  must  be  remembered  thut  the  priority  placed  on 
greweis.  grower  hcxivcholds  and  income  is  an  imponnm  component  of  the  system.  Analysis 
of  pressure  on  households  docs  suggest  that  murginally  productive  .sugar  lands  will  move  out 
of  Ihe  system.  The  role  of  government  will  continue  to  decline. 


Nonh  American  S«celcncr  Markel 

The  second  queslion  motivating  this  .study  movas  from  anujyaing  components  within 
the  nnliona)  system  to  anniyaing  the  national  system  within  the  Nonh  American  sweetener 
rajiket.  In  Chapters,  the  sweetener  markel  Isanalyacd.  and  the  roleof  HFCS  is  considered 
in  the  regional  corneal.  The  trends  toward  freer  trade,  both  globally  and  within  the  Nonh 
American  market,  bring  about  mcrea.sed  pressure  for  the  Mexican  mdustty  to  become 
compcliiivc  if  the  region  continues  to  operate  with  rcslriciions  on  sweetener  imports,  it  will 
effeclively  insulnic  itself  from  the  competitive  forces  of  the  global  maikci,  which  mi^t 
include  competition  from  efficient  sugar*producing  nations,  such  as  Braail  Also  UPS 
production  is  on  Ihc  rite  globally,  Poiicy  uncertainty  surrounds  much  of  the  future  for 
sweeteners  both  in  North  America  and  globally.  At  present,  in  the  NAFTA  conicxL  the  most 
important  quesuon  for  determining  Mexico’s  potential  to  achieve  surplus  producer  status  Is 
whether  the  surplus  production  of  sugar  will  exceed  HFCS  consumption  in  Mexico.  More 
dymimically.can  surpluses  of  sugar  continue  to  exceed  HFCS  consumption  in  Mexico  and 
for  how  long? 

Yield  Rlaslicllies 

The  sources  of  sugar  surpluses  went  individually  explored  in  Pan  I.  As  an  overall 
measure  of  the  effects  of  industry  resirociurmg.  sugar  yield  claslieities  were  estimated  for 
Veracruz,  and  for  the  mition  as  a whole,  to  explore  the  price  responsiveness  of  Che  new  sugar 
industry  and  thereby  belter  understand  Ihc  role  of  Mexican  sugar  prices  in  determining  the 
size  of  surpluses  (Chapter 6).  Results  suggest  that  yields  have  become  moru  sensitive  to  pnee 
in  recent  years.  Borrcii  esiimsied  elasticity  of  supply  using  a six-year  price-lagged  model  and 


found  clasliciiy  csiiraoles  of  .06,  .35  nnil  .65  for  onc-year,  thrce-yvar  and  six-year  iBEged 
rcspan.oMT.respeclivdy.durinEitic  period  l967lhrouEh  1987.  The  estimates  derived  herein 
for  Ihe  nation  using  u similar  model  were  .12,  .30  and  .57  for  yield  alone  during  the  1981 
Ihrough  1996  penod- These  eslimates  would  need  in  he  summed  with  an  acreage  elasticity 
10  achieve  acomplele  eslimale  of  .supply  clasliciiy  though  nosignificum  relaiioaship  between 
acreage  and  pnee  was  discovered.  Furthermore,  similar esiimalcs  for  the  more  recent  period, 
1988  through  1996  revealed  increased  price  sensilivily  for  Che  nation  as  a whole,  at  .60,  1.64 
and  3.12  for  the  one->«af , Ihrec-ycor  and  six-year  cumulative  elasticities,  respectively.  These 
results  should  be  regarded  wilh  some  caution  as  they  suggest  a dramatic  increase  that  may 
be  particular  lo  the  period  of  privaiization  and  may  not  refect  a long-ietmetjuilibrium. 

Naliiinal  elasticity  csiimales  for  the  period  1983  through  1996  were  derived  from  a 
sample  of  eight  years  which  is  limned  in  terms  of  the  degrees  of  freedom  available.  A similar 
model  was  esiimated  for  Veracruz  using  mill-level  cross-sectional  time-.serics  data  for  the 
same  eighl-ycar  period.  The  elasticities  estimated  with  thal  date  were.  104,  .452  and  .879 
for  the  one-year,  three-year  and  six-year  elasticities,  respectively.  These  estimates  are  not 
only  larger  than  those  estimated  by  Borrell  for  the  earlier  period,  but  it  must  be  remembered 
ihatihey  lack  the  acreage  component  of  elasticity  (assumed  positive),  which  is  included  in 
Barren's  version.  Together  these  results  suggest  an  increase  in  price  sensitivity  in  the 
Mexican  sugar  industry,  especially  in  the  post-privatization  period. 

Price-mnkcr  Model 

Having  stalistically  established  the  increased  price  sensilivily  of  supply,  questions 
arise  regarding  the  newly  liberalized  price  of  sugar  In  Mexico  (Chapter  6).  Aside  from  the 


fsci  Ihal  su^dr  prices  are  now  free  lo  dear  al  marker  pnecs,  ii  becomes  inrerestrng  tn  the 
conical  of  NAFTA  lo  undersiand  Ihc  conciiiions  necessary  to  which  Ihe  Mcaican  donicsiic 
sugar  price  would  have  To  comply  in  order  to  conlinuc  achieving  nel  surplus  producer  siarus. 
An  assumption  used  in  the  model  is  Ihal  (he  industry  can  act  us  a price  maker  though  it 
cannot  directly  influence  supply.  In  this  case,  one  conclusion  is  that,  as  long  as  the  marginal 
revenue  lo  the  industry  i.s  greater  than  the  world  price,  it  will  be  bcncricial  lo  producers  to 
sell  all  production  in  the  domestic  markei.  If  the  marginal  nivcnuc  from  domestic  saltss  is  less 
than  the  world  price,  then  producers  will  he  belter  off  caponing  that  ton. 

The  optimal  domesiic  price  in  this  model  was  shown  to  be  the  price  on  Ihe  domestic 
demand  curve  corresponding  to  the  quantity  corresponding  to  Ihc  point  on  the  marginal 
revenue  curve  where  il  inletsecis  the  world  price.  Adding  the  NAFTA  scenario  into  ihe 
model  suggests  that  a different  domestic  price  might  be  ideal  when  the  possibility  of 
exporting  10  Ihc  United  States  is  included,  if  dumestic  sugar  demand  is  claslic  and  HFCS 
demand  decreases  proportionally  more  as  a result  of  a decrease  in  sugar  prices,  then  it  will 
be  beneficial  lo  producers  lo  decrease  the  dome.slic  price  from  the  optimal  price  described 


sugar,  then  ii  will  be  beneficial  to  producers  lo  raise  prices  in  order  to  access  Ihe  U.S. 


Another  conclusion  derived  from  the  model  is  lhat  if  the  supply  curve  were  to 


continue  lo  shift  outward  (lo  the  right),  the  industry  could  continue  to  increase  output  and 
export  lo  the  world  market  ala  favorable  pnee.  assuming  the  conditions  above  ore  met. 


Kyrlher  Research 


Sevrni]  imponaiii  lopics  were  nol  covered  in  (his  s(udy,  iind  ihcsc  bu:ir  iTiemiomng 
as  (hey  may  be  pivraal  in  de(em(ining  (he  fu(ure  direciiorr  of  (he  industry.  The  pncc*maher 
model  developed  shows  (hai  sugar  demand  will  play  a key  rote  in  de(ermining  whether 
Mesico  can  he  a oel  esponeror  sugar.  A fuithcr  study  of  sugar  demand,  esiimaies  of  (he 
marginal  revenue  curve  facing  ihc  industry  and  the  cross-price  effecls  of  sugar  price  on 
HFCS  demand  are  necessary  ingredienis  for  additional  empirical  study  of  the  Mesican  sugar 
industry. 

A further  study  of  the  ptissihilities  for  land  concentration  in  (he  industry  would  also 
be  fascinating  al  this  juncrure.  To  what  extern  economies  of  scale  exist  in  Mexico  is  a real 
quesdon  given  (he  history  of  the  industry.  Also,  the  trend  in  land  rumal  is  an  interesting  one, 
which,  if  economies  of  .scale  exist,  could  be  a solution  involving  both  economre  and  social 


various  nrgionsof  (he  country  would  also  go  for  in  explaining  the  potential  of  the  industry. 
This  is  one  crilica!  source  of  increasing  yield  that  is  occutiing  in  Ihe  industry  but  was  not 
covemd  in  (he  study.  Often  irrigation  improvement  involves  a shared  cosi  between  the  mills 
end  growers  that  can  be  difficult  lo  negotiate,  but  in  aieas  (hat  have  water  available,  both 
mills  and  growers  look  forward  loihe  day  the.se  improvements  can  occur. 


is  potentially  volatile.  The  U.S.  sugar  policy  plays  the  lead  in  Ihe  conlexi  of  the  region,  and 
yet  it  Is  an  area  of  agricullural  support  that  ha.s  managed  to  exist  in  an  environmeni  of 


declining  agriculluriil  ussislance.  Iflhe  U.5.  policy  changes,  ihc  dynamics  between  all  other 


sweetener  producers  will  be  involved.  The  U.S.  embargo  on  Cuba  is  another  important 
component  or  the  regional  vwcciencnsilunlinn  which,  if  lihed.  could  radically  change  the 
region's  trading  patterns. 

Mexico's  sugur  industry  frtces  an  interesting  set  of  issues,  in  terms  of  the  domestic 
structural  adjustment,  in  the  contest  of  a free  trade  agreement  and  in  the  context  of  global 
compciitton.  The  decade  1998  through  2008  will  be  critical  in  terms  of  the  sugarcane 
growers  and  mill  owners.  The  devclopmcnis  in  ihc  industry  will  also  be  crtlical  for  producers 
in  Floreda.  Ihc  Caribbean  and  other  Latin  American  countries. 
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